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Shutdowns 
for lubrication 
cut in half 
with 


RY KON 


Grease 


Dollars in production 
time saved by using 
RYKON in high 
temperature service at 
Northwestern Steel 

& Wire Company 


You expect more from STANDARD } ang get it! 


Lubrication time cut. Mill feeder pinch roll bearings formerly lubricated twice each 
eight hours. Now with RYKON Grease, lubrication is needed only once each shift. 
Elbert Dean, Northwestern Steel lubrication engineer, and Standard Oil lubrication 
specialist, Charles Daub, inspect bearings. Counseling people who have lubrica- 
tion jobs like this is work for which Chuck Daub is well-qualified. Chuck has 12 
years’ experience in lubrication technical service work. He has an engineering 
degree from Illinois Institute of Technology and has completed the fifteen week 
Standard Oil Sales Engineering School course. 


Bearings on the 46-inch blooming mill ma- 
nipulator and side guard carrier had to be 
lubricated twice each eight-hour shift be- 
fore Rykon Grease was used. The mill had 
to be shut down while the lubrication work 
was performed. Now with Rykon, the bear- 
ings are greased once each shift. Mainte- 
nance men find rollers and pins are still 
well lubricated. The rollers are subject to 
almost constant heat and water washing. 
Steel blooms heated to approximately 2300 

F. are just 18 inches away from the RyKon 
lubricated bearings. The lubricating proper- 
ties of the grease are unaffected by the heat. 


RYKON Grease delivers similar perform- 
ance results elsewhere in the plant. In roller 
bearings on the reheating furnace charging 
tables, in pinch roll bearings and in other 
trouble spots, where heat and continuous 
water washing would make short work of 
other greases, RykKon stands up to the test 


A unique nonsoap, organic thickening 
agent gives Rykon Grease the ability to 
provide lubrication in tough-to-lubricate 
spots long after other greases have failed 
This thickener is the result of five years of 
research effort by a Standard Oil grease 
research team working to develop an out- 
standing industrial grease. RyYKON Grease is 
a true multipurpose grease capable of per- 
forming all lubrication jobs on one piece of 
equipment or often in an entire plant. 


More facts about Ryxon Grease are avail- 
able from the Standard Oil lubrication spe- 
cialist that is near you in any of the 15 
Midwest and Rocky Mountain states. Call 
him. Or write Standard Oil Company (Ind- 
iana), 910 South Michigan Avenue, Chicago 
80, Illinois. 


A 


Yr 
¥ 


« Stable at high temperatures. 
At sustained high temper- 
atures RYKON Grease re- 
mains soft and grease-like. 

« Resistant to water washing. 

« Mechanically stable. Min- 
imum change in consist- 
ency in service. 

«Resistant to oxidation. 
Thickener acts as an 
inhibitor. 

« Exceptional rust preventive 
properties. 








40 tons of ore 


trip after trip, hour after hour, 
with COTTA 
HEAVY-DUTY 
TRANSMISSIONS 


Dart Truck Company, Kansas City, Missouri, moves more tons 
per hour with their huge ore-hauling trucks using COTTA Heavy- 
Duty Transmissions. These trucks are in service in the large copper 
mines of the Southwest and in the Mesabi Iron Range of Minnesota. 
Powered with Cummins V-12 engines (400 HP) and equipped with 
Twin Disc 3-stage torque converters and COTTA GA-966 trans- 
missions, two truck models are rated at 35 tons and 50 tons. 


The COTTA Model GA-966 is another specially engineered heavy 
duty transmission which meets the rigid requirements of these 
giant trucks. Compact, rugged, easy to control, it combines three 
forward speeds and a reverse with the converter for smooth power 
flow through a wide range of torque and speed conditions. It has the 
same special heavy-duty features that make COTTA Transmissions 
and Reduction Gears so important to builders of cranes, locomotives, 
pumps, drilling rigs, trucks, hoists, and other equipment requiring 
heavy-duty or special gear-boxes. 


THIS INFORMATION WILL HELP YOU An 


Assurance 


oe 
Dependable 
Servic e 


Sent free on request diagrams, capacity tables, di- 
mensions, and complete specifications. State your 
problem — COTTA engineers will help you select the 
right unit for best performance. Write today. 


COTTA TRANSMISSION CO., ROCKFORD, ILLINOIS 





If you are considering torque converters for 
your mobile equipment . . . or if you have any 
speed change or reversing problem that requires 
extreme ruggedness and dependability in the 
input range of 150 to 2000 foot-pounds, take 
advantage of the offer described below find 
out what Cotta can do for you! 


EorTTa 


HEAVY-DUTY 
TRANSMISSIONS 


“Engineered-to-order’’ 
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Truck body weight cut 25% thanks to 
strength of Nickel-Copper alloy steel 


rruck bodies in the three fleets above 
are high strength low alloy nickel- 
copper steel. 

With this nickel-containing struc- 
tural material, Boyertown Auto Body 
Works, Inc. are able to give their cus- 
tomers strong, corrosion-resistant 
truck bodies that average 25 to 40% 
lighter than the same size bodies 
made of carbon steel. 


You can do the same 


High 


stee ls 


Ni-Cu 
strength per 


strength low alloy 


yrovide more 
/ 


pound ... per dollar. 


These steels show a minimum yield 
strength of 50,000 pounds per square 


9 
- 


. about 1! 


This means you can trim 


inch > times that of car- 
bon steel 
deadweight substantially without 
sacrificing strength, safety or ser- 
vice life. 

High strength low alloy nickel- 
copper steels also provide 4 to 6 times 
greater atmospheric 
corrosion than do carbon steels They 
resist shock, battering and abrasion 
too. And they can be readily formed 
and welded. 


resistance to 


The 48-page Inco booklet Nickel- 
Hig! Low Alloy 


Copper Strength 


Steels discusses compositions of 
their proper- 
ties, design factors, fabrication 


illustrates scores of applications. Let 


these versatile allovs, 


is send you a copy. 


ati la oy 
rch meet the requ 

150 are mar 
trade names 


by leading ste 
Vames supplied on request 


The International Nickel Company, Inc. 


67 Wall St IKcO New York 5, N. Y 


INICO NICKE LL 
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desig 


with 
assurance! 


Cycolac can work design wonders for you. 
Extensively used in a host of end-use products 
similar to those illustrated here, Cycolac can 
help you design finer, more attractive-looking 
products—premium quality merchandise that 
stresses sturdiness, easier assembly, faster 
production and lower costs. Yes, to design it 
with full assurarice, specify Cycolac. 


HIGH-IMPACT THERM 


«-.molded parts, extruded profiles, 
calendered sheets. 


This family of single uniform resins provides a 
unique balance of properties, permitting fast 
molding, calendering and extruding. 

It is economical to form Cycolac 
press-polished sheets by vacuum, air-pressure, 
or mechanical methods over inexpensive 
molds of wood, plaster, aluminum, etc. 


Write for latest te 


PACESETTER IN | 
Division of BORG WARNER + Gary, Indiana BV 


Ma rbon also represented by: oF | | » 


CHEMICAL WEST COAST: Harwick Standard Chemical Co., Los Angeles, Cal. 
CANADA: Dillons Chemical Co. Lid., Montreal & Toronto qv A A * 
EXPORT: British Anchor Chemical Corp., New York 





SYNTHETIC RESINS 
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Eaton Valves are Solving Problems 
Like These= 


1. Broken valve due to 
overstressing. 


2. Corrosion and crack- 
ing of the valve face 
caused by leakage. 





3. Corrosion of the valve 
face due to sticking 
caused by stem and 
guide deposits. 


4. Actual melting of 
valve material due 
to extremely high 
temperatures caused 
by preignition. 





If you are having valve troubles, why not discuss them with Eaton Valve SODIUM-COOLED VALVES 


Division engineers. They will be glad to work with you in diagnosing the 
causes of failure, and in developing valves to meet the particular require- 
ments of your engines and the kind of operation in which they are used. In 
hundreds of cases, Eaton engineers have been successful in suggesting 


SUPER-ALLOY VALVES 


FREE-VALVES 


measures which have corrected the most stubborn valve train problems. A FLEXISGLE VALVES 


study of your problem with complete technical report involves no obligation. ° 


Write, wire, or phone. 


ALUMINIZED-HEAD VALVE? 








VALVE DIVISION 


EATO MANUFACTURING COMPANY 
9771 FRENCH ROAD e@ DETROIT 13, MICHIGAN 
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Theit BULLARD HYDRA-FEED TRACER LATHE... 


%* Replaced tour machines previously used 
% Reduced machining operations from ten to four 
* Held work to closer tolerances 
%* Decreased spoilage 


* Simplitied tooling and set-up 


These are all factors that have a direct bearing on profits 
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Another new development using 


B.EGoodrich Chemical -« materia 


t <3- 


a 


% 


Texhote steel, made by Sun Steel Company, Chicago, LL, is used on Admiral 
Slimline portable TV sets in pigskin tan and black leather finishes. Texkote 
finishes on steel or aluminum can be obtained in any color in a wide variety of 
textures. Plastisol is formulated by Bradley & Vrooman a me Chicago, 
11. B.F. Goodrich Chemical Company provides the Geon polyvinyl material only. 


Admiral TV set proves the case: 


STEEL GETS NEW VERSATILITY WITH GEON COATING 


HIS portable TV’s case is actually 
made of steel. Yet it looks like 
leather. You can wash it. It resists scufts 
and stains. It's an example of the versa- 
tility being added to steel and aluminum 
with coatings made from Geon poly- 
vinyl materials 
Geon-coated metals can be formed, 
bent, punched, or even projection welded 
without damage to the coating. Products 


can be solid or multi-colored. Textures 


can match the auty wood, leather, 


fabrics or other materials 

The Geon coatings also offer superior 
abrasion, electrical and chemical resist 
ance. It’s another example of how versatile 
Geon can provide the key to a new or im- 
luct. For more information 
write Dept LN-4, B.F Goodrich Chemical 


proved proc 


Company, 3135 Euclid Avenue, Cleveland 


15, Ohio. Cable address: Goodchemco B.F.Goodrich Chemical Company 
In Canada: Kitchener, Ontario a division of The B.F.Goodrich Company 


° GEON polyviny! materials +» HYCAR American rubber and latex 
B.EGoodrich 


GOOD-RITE chemicals and plasticizers + HARMON colors 
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actually lets you ride on 


Enjay Buty! Rubber is used by the 
Armstrong Rubber Company, West Haven, 
Connecticut, in the production of Air Lift 
Pneumatic Spring Controls for the Air Lift 
Company, Lansing, Michigan. Butyl Air 
Lift units are inserted between leaf spring 
and frame to support overloads and cushion 
all moving parts of suspension. Inflatable 
to meet load requirements, these units pro- 
tect vehicles—provide a smoother, safer ride. 


Guay 


Pneumatic Spring Controls are made with Enjay Butyl 
to provide quieter, softer cushioning in automobiles. 


ENJAY BUTY 


Each week the Armstrong Rubber Com- 
pany turns out thousands of Air Lift units 
made from Enjay Butyl Rubber. They 
chose Enjay Butyl because of its superior 
air retention and resistance to aging. Since 
tough, weatherproof Buty] is low in cost, 
it may be the answer to lower production 
costs for you. For complete information 
and expert technical assistance, call or 
write the Enjay Company. 


Pioneer in Petrochemicals 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 
Akron + Boston + Charlotte + Chicago + Detroit + Los Angeles * New Orleans + Tulsa 


air! 


| puTrt| 


Enjay Buty] is the greatest 
rubber value in the world. 
It’s the super-durable rub- 
ber with outstanding resist- 
ance to aging « abrasion « 
tear « chipping « cracking « 
ozone and corona « chem- 
icals « gases « heat + cold « 
sunlight + moisture. 
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2 Giant Waldes Truarc Beveled Rings Cut Costs $500, 
Save 76'/2 Hours Machining-Assembly Time on X-Ray Unit 


e TRIPLETT & BARTON TRI-IND-X PORTABLE X-RAY UNIT 
OLD MODEL NEW MODEL 





SPECIFICATIONS SPECIFICATIONS 
Weight 107 Ibs. 65 Ibs. 
Diameter 15 inches 11 inches 


Machining and 
Assembly Time 78 hours 11% hours 


Service Time 42 hours 5 minutes 
Parts 27 bolts 2 Truarc Rings 

















Prior to adoption in their new bantam-weight TRI-IND-X, Triplett & 
Barton, Inc., Burbank, Calif., subjected Waldes Truarc Retaining Rings 
to severe tests and rigid inspections. Although the TRI-IND-X operates 
at a normal pressure of 50 psi, Truarc Rings were subjected to pressure 
tests in excess of 500 psi, proving their high performance. 


Whatever you make, there's a Waldes Truarc Ring designed 
to save you material, machining and labor costs, and to 
improve the functioning of your product. 


In Truarc, you get 


Statistically Controlled Quality from engineering and raw 
materials to the finished product. Every step in manu- 
facture watched and checked in Waldes’ own modern plant. 


Complete Selection: 36 functionally different types. As 
many as 97 standard sizes within a ring type. 5 metal 
specifications and 14 different finishes. All types available 


WALDES 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N. Y. 


/ “ | 
, “a | 
ae a Title. 
| Company 
| 
| 
l 


TUBE END ASSEMBLY 


ONE 10” BEVELED RING REPLACES 12 BOLTS— 
Machining and assembly time formerly required 78 
hours now reduced to 1'% hours! Service opera 
tions for dismantling or tube change formerly re- 
quired 4'% hours now reduced to 5 minutes! In 
addition to savings on materials, costs have been 
reduced approximately $500 per unit 





ONE 9” BEVELED RING REPLACES 15 BOLTS—in addi- 
tion to functioning as mechanical fasteners, the Truarc 
Beveled rings serve as pressure vessel closures, provid- 
ing leak-proof seals. The wedge action of the ring com- 
pensates for wear, provides a constant tight seal. 





quickly from leading OEM distributors in 90 stocking points 
throughout the U. S. and Canada. 


Field Engineering Service: More than 30 engineering- 
minded factory representatives and 700 field men are at 
your call. 


Design and Engineering Service not only helps you select 
the proper type of ring for your purpose, but also helps you 
use it most efficiently. Send us your blueprints today... 
let our Truarc engineers help you solve design, assembly 
and production problems. . . without obligation. 


Pe a SSE SE ae ea ee ee er erases abe 


Waldes Kohinoor, inc., 47-16 Auste! Place, L.1.C.1, N.Y. 


Please send new, descriptive catalog showing all 
types of Truarc rings and representative case history 
applications. 

(Please print) 


Name 











Business Address. 





City. 





Consult the Yellow Pages of Your Telephone Directory for Name of Local Truarc Factory Representative and Authorized 
Distributor. Look under “Retaining Rings” or “‘Rings, Retaining.” 
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The day the trim fell off 


Could you imagine the shy, naked look of a 1958 Sleekaire 
Custom Deluxe if it suddenly parted company with its trim— 
the glittering brightwork that protects the car from the denuding 
eyes of the curbstone public? Just suppose that all those 
fasteners corroded through at once. Rattlethunkettybangcrash 
Godiva in steel. 

You can avoid this embarrassment if you consider Stainless 
Steel fasteners for automobile trim. They'll give you a strong, 
corrosion-free, worry-free installation. Dozens of manufacturers 
supply all kinds of high-quality Stainless fasteners. The cost is 
usually far less than you think, because there is no need to 
overdesign to allow for corrosion; and, of course, you have the 
advantage of Stainless Steel's much higher tensile strength 

Investigate by writing United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pa., or our American Steel & Wire Division 

Cleveland, Ohio 


pe He ons 


Drawing by Marie Tuicillo Kelly 


United States Stee! Corporation-Pittsburgh 
American Stee! & Wire-Cleveland 
Columbia-Geneva Steel- San Francisco . 
ae ear United States Steel 
Tennessee Coal & lron-Fairfield, Alabama 
United States Stee! Supply - Warehouse Distributors 


United States Stee! Export Company 
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NEW! Prompt response to speed and 
load changes with Thompson Turbocharger 


Moving parts in the new-design Thompson Turbocharger for diesel 


engines are made of light alloys to reduce inertia to speed changes 
Response of the Thompson Turbocharger to variations in engine 
speed and air requirements is almost instantaneous no ragged 
engine performance due to lag in blowing 

The light alloy impeller also permits bearings to be simpler in 
design. Shafts can be smaller in diameter to reduce bearing surface 
speeds and increase bearing life 

Other advantages of the new Thompson design include: straight- 
bladed impeller for high pressure ratios over wide range of air flow, 
new-design diffuser for peak performance over wider operating 
range, and unique design to isolate exhaust heat from bearings and 
air-side of Turbocharger. 

Your diesel engines up to 300 horsepower can readily be equipped 
with Thompson Turbochargers . . . the most modern design avail- 
able. A Jet Division engineer will call at your convenience to work 


with your engineers. 
JET DIVISION 


Thompson Products, /ne. 


Cleveland 17, Ohio 
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Planetary Drive 
Housings 


This new Cross dial machine bores the 
planet pinion holes in planetary drive 
housings. Production of parts with 
three pinions is seven per hour and 
with four pinions five per hour at 
100% efficiency. Changeover from one 
part to the other can be accomplished 
quickly and easily. 

Housings are manually loaded into 
the fixture in the center of the index 
table. The automatic cycle begins when 
the cutter head moves horizontally to 
bring the first spindle into position 
to rough bore the pin holes. Spacing 
is established by the index table, 
which positions the part for boring 
one hole at a time. The cutter head 
then indexes the second spindle into 


position and the holes are semi-finish 
bored. Finally, the third spindle in- 
dexes into position for finish boring. 
After all cuts are completed on each 
hole, the head moves horizontally 
away from the work piece to complete 
the automatic cycle. 

Roughing and semi-finishing oper- 
ations are performed with multiple 
blade cutters, while the precision fin- 
ishing operation is accomplished with 
a single point tool. 

Other features include: complete 
interchangeability of all standard and 
special parts, construction to JIC 
Standards, hardened and ground ways, 
hydraulic feed and rapid traverse, and 
automatic lubrication. 





Established 1898 


THE 


co 


PARK GROVE STATION « 


DETROIT 5, MICHIGAN 




















Seveniy-iive Wears 


i WAS a growing surplus in the United States 
Treasury—the Polygamy Act was passed—letter 
postage was reduced from three cents to two cents— 
the Brooklyn Bridge was opened—standard time was 
adopted—in 1883, when two young men, just gradu- 
ated from Worcester Polytechnic Institute, established 
the business bearing their names—WYMAN-GORDON. 
The totai capital was $27,000. 

Integrity, initiative, ambition and ability were theirs. 
Endowed with these qualities and privileged to operate 


under that unique American system of free, private, 
competitive enterprise the Company prospered and 
grew. 

On this our 75th anniversary, we salute the spirit 
of our founders and we pledge our every effort to help 
preserve, against the steady erosion of the last quarter 
century, that system which has made our nation what it 
is today and which has enabled us to build the greatest 
industrial production in the world, resulting in the 
highest standards for all segments of our people. 


WYMAN-GORDON COMPANY 


ESTABLISHED 1883 


FORGINGS OF ALUMINUM © MAGNESIUM @© STEEL © TITANIUM 


HARVEY, ILLINOIS 


14 


WORCESTER 1, MASSACHUSETTS 


DETROIT, MICHIGAN 
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HILL Sheet and Plate polishing machine with reciprocating 
hydraulic table and vertical two roll head. 


A HILL Polishing Machine 
of YOUR OWN will afford 
you important savings... 


@ By eliminating mill extras. 

@ By proper finishing and prepolishing 
before forming. 

@ By enabling you to prepare the correct \ 
surface finish to meet each individual 
job need. 


@ HILL polishing machines 
are now Saving important 
iT’'S MOSTLY 


ercentages for manufacturers oe *. = 
P b: ns IN THE HEAD 


supplying the dairy and 
: Two rolls accurately con- 


; : trolled for speeds and 
bumpers, engravers plates and as em ; pressures with easy 
a wide variety of other industries. a adjustment for proper 
tension of the endless 


sanitation fields, for automobile 


abrasive belt. For fine 
finishing of all types 


HILL Pinch Roll type with vertical 
of ferrous end non- 


two roll head for polishing strip. 


Can be used singly or in multi- ferrous metals. 


ple units for line production. 


The HILL ACME Compan 


1209 W. 6GSth STREET + CLEVELAND 2, OHIO 


“HILL” GRINDING & POLISHING MACHINES + HYDRAULIC SURFACE GRINDERS + ALSO MANUFACTURERS OF “ACME” FORGING 
THREADING * TAPPING MACHINES + “CANTON” ALLIGATOR SHEARS + BILLET SHEARS + “CLEVELAND” KNIVES + SHEAR BLADES 
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OSTUCO WELDED TUBII 


solves your fabrication puzzl 


fla —— 


\ . 
\sm,, Hattening 


bending 


spinning 
tik 


Product design dilemmas. . . or production problems? Solutions 
to these perplexing puzzles fall right into place naturally—with 


Ostuco Welded Tubing. 
First, Ostuco Welded Tubing is one of the most versatile of 
all materials. It can be subjected to virtually every fabricating ts 


operation known. 

Second, we can perform any one or more of these fabricating 
operations. That means you add us to your production line 
without investment in equipment, inventory or plant. ( 


=“ flaring 


Third, when you deal with Ohio Seamless you’re dealing with 


tubing experts . . . men who can recommend the exact Ostuco tai 
Welded Tubing to suit your product and processes. Just contact a 
our nearest sales office, or the plant at Shelby, Ohio—Birthplace 


of the Seamless Steel Tube Industry in America. AA-T961 E 


shaping 


OHIO SEAMLESS TUBE DIVISION 


of Copperweld Steel Company + SHELBY, OHIO 


v 
M4 1958 

Y Seamless and Electric Resistance Welded Steel Tubing + Fabricating and Forging 

SALES OFFICES: Birmingham, Charlotte, Chicago (Oak Park), Cleveland, Dayton, Denver, Detroit (Huntington Woods), Houston, Los Angeles (Lynwood), Moline, 
New York, North Kansas City, Philadelphia (Wynnewood), Pittsburgh, Richmond, Rochester, St. Louis, St. Paul, St. Petersburg, Salt Lake City, Seattle, Tulsa, 
Wichita. CANADA: Railway & Power Engr. Corp., Ltd. | EXPORT: Copperweld Steel International Company, 225 Broadway, New York 7, New York. 
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« CHOOSE TIMKEN-DETROIT 


duei or 


for their a rotie produce 


“EAE jaw. 


oo 
x —— 
tee 
o @ apes 


* er ae 


. reer se 
— 


. 2 


= + 


—* 


' aay’ 
ae 


Ay 


" It’s no wonder so many of America’s biggest long 
haul carriers choose dependable Timken-Detroit 
Axles. Their maintenance records show the millions 
of miles of proven service that makes Timken-Detroit 
their best buy. 

With Timken-Detroit Axles, operators profit 5 
ways: ® Increased payloads ® Long trouble-free serv- 
ice © Unequalled parts interchangeability ¢ Less main- 
tenance ® Lower operating costs. 

Profit by the advantages that make Timken-Detroit 
Axles the leaders’ choice. Demand the superior axle 
performance that your equipment needs. Specify 


Timken-Detroit ...the accepted standard. 


WORLD'S LARGEST MANUFACTURER OF AXLES 
FOR TRUCKS, BUSES AND TRAILERS 


Plants at: Detroit, Michigan * Oshkosh, Wisconsin 
Kenton and Newark, Ohio * New Castle, Pennsylvania 


TIMKEN 
re aa: 


ROCKWELL-STANDARD CORPORATION 


©1958, R-S Corp. 


~ ee 


pnmuntiecssies 


These major, over-the-highway 
trucking firms are a few 
of the many leaders who specify 


TIMKEN-DETROIT AXLES 


te ae 
<ave™ 


WUGNLI EXPRESS 
LUIES wm. 9 


FREIGHT LINES, INC. 


e. BROOKE MATLACK Inc. 


SSETABLISHEO s@ee 


Products of ROCKWELL-STANDARD Corporation 
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(Advertisement) 


with TRU-LAY PUSH-PULL controls, you can--- 


Tru-Lay Push-Pull controls provide positive 
remote action over long or short distances. 
Because they operate while flexing, they 
can snake around obstructions. They are 
ruggedly constructed, easily installed and 
operated, and are sealed against dirt and 
moisture. Push-Pulls are simple, have but 
one moving part, are noiseless, and give a 
lifetime of accuracy. Linkages, on the other 
hand, are complex. They’re made of many 
parts, wear at many points, and produce 
increased backlash, lost accuracy, and vi- 
bration rattles. 





pe 


MAKE HUNDREDS OF PRODUCTS MORE USEFUL, EASIER TO SELL 





COMPLEX MECHANICAL 
LINKAGE 


“> 


2/7 
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SIMPLE — Li S> 
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Here's Why Push-Pull Controls Simplify Design, Give Better Performance 


Long Life—We have never heard of a Tru-Lay 
Push-Pull wearing out in normal service. 
Dependable Operation—Top performance un- 
der the most adverse conditions. ..in temperatures 
ranging from —70°F to the high levels of jet engine 
operation...in wet locations...in abrasive atmos- 
pheres. : 
Freedom from Trouble — Inner wor!:ing member 
is fully protected by tough, flexible conduit... life- 
time factory lubrication...sealed against entrance 
of dirt, moisture, and other foreign matter. ..cold 
swaging of all fittings. 


Design Engineers Report on Benefits 


Saves Time, Labor, and Material 

““We use Push-Pulls to operate clutch controls on 
the main power unit, feed conveyors, and delivery 
conveyors...and we save the time, labor, and 
material required for planning and engineering the 
old linkages.”’ 

Greater Flexibility of Design 

“Push-Pulls give us flexibility in locating the 
hydraulic control valve in relation to the opera- 
tor’s position.” 

Cost Less to Install 

“They are easier and less expensive to install than 
linkages for remote control of power take-off.” 


Accuracy — Built to the most exact standards of 
quality and precision. On automobile pushbutton 
transmissions, for instance, Push-Pull controls 
provide five positions with a total movement of 
only .560”. 

Capacity—Push-Pull controls will handle jobs 
with as much as 1,000 lbs. input, 150 feet or more 
from the control point. 

Adaptability — Push-Pull controls can be adapted 
to countless applications. Standard anchorages, fit- 
tings, and heads meet almost any requirement, and 
modifications can be made to fit special situations. 


Solution to Tough Problem 
“Can be installed where straight rods are 
impossible.” 
Eliminates Maintenance 
““No maintenance whatsoever; not even lubrica- 
tion is required.”’ 
Reduces Number of Parts 
“Your Push-Pulls have eliminated links, radius 
rods, and other lost-motion devices for remote 
control of hydraulic valves.” 
Provide Accurate Control 
“We get minimum backlash because the cable is 
designed to close tolerances with minimum drag 
and lost motion.” 


Push-Pulls Can Help Solve YOUR Remote Control Probiems 


Push-Pull controls are solid as a rod and flexible as a wire rope. You can use 
them in the electrical, hydraulic, and pneumatic systems on construction 


equipment, on farm implements... 


almost anywhere convenient remote control 


is desired. For complete details on how you can use them, write for a copy of 
the Push-Pull Data File. It contains 7 bulletins which describe in detail the 
operation of Push-Pulls, their applications, features, and advantages. Our 
engineers will be glad to help you make Tru-Lay Push-Pull controls a part 


of your product. 





Automotive and Aircraft Division 
AMERICAN CHAIN & CABLE 


601-H Stephenson Bidg., Detroit 2 
2216-H South Garfield Ave., Los Angeles 22 + 929-H Connecticut Ave., Bridgeport 2, Conn. 
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"WEIRZINS ZINC-COATED SURFACE DEFIES CORROSION 
TAKES PAINT BEAUTIFULLY’ 


REPORTS LINCOLN METAL PRODUCTS CORPORATION, MAKERS OF BEAUTYWARE 


; 


A leading manufacturer of such housewares as kitchen canister sets, bread boxes, 
step-on cans and towel dispensers, Lincoln Metal Products of Brooklyn, N. Y., finds 
Weirzin electrolytic zinc-coated steel a natural for its purposes. 
“Inventory problems are simply non-existent,’’ says a spokesman. “You can store 
stamped-out parts of Weirzin indefinitely—even for years without worrying.” Because WeirToM 
its electrolytically fused zinc coating is so tight, not even the severest bending, drawing | STEEL! 
or crimping operation will flake or peel off its surface during fabrication. No exposed | consent 
steel—no corrosion problem! 
Also you'll discover—as have Lincoln Metal Products and many other users—that appear- 

WEIRTON STEEL 


ance is not the only beauty of chemically treated Weirzin’s paintability: the economy 


of that lasting paint job is one of its biggest drawing cards, too COMPANY 


In the market for a metal that combines strength, economy and super-resistance to WEIRTON, WEST VIRGINIA 
corrosion? You'll find it eminently worth your while to investigate Weirzin. « divaten of 


Free Bo: ket “We irzin”’ Gives Complete De tails. W rite fo We rfon Steel Hy 
Company, Dept. T-19, Weirton, West Virginia NATIONAL STEEL a CORPORATION 











whon ondy 0. toilor-node matoniol will do... 


y 
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Cushioning—F or comfort 
or shock absorption and 
vibration isolation! Re- 
silience controllable from 
“dead” to full of “life”! 


© 


insulation— Thermal 
... acoustical .. . or 
electrical. Outstand- 
ing for all three! 


| oe 


Foams-—Flexible to rigid 
Open or closed cells 
Densities from one to 30 
Ibs/cu. ft. or more! 


\N\ 


~\y wy 


Durability — Excellent 
mechanical properties and 
resistance to aging, chemi- 
cals, cleaning and mildew' 


_ 


Elastomers—They re 
resilient as rubber 
and wear like steel! 


URETHANES / 


based on 


Notional Anidines Nocoototos, 





Never before a material like it! 


You prescribe the properties you need. Urethanes are more 
likely to give you exactly what you want better, faster, 
easier and more economically . . . than the material you are 
now using. Some of the amazing possibilities are shown here! 


YOU SAVE PRODUCTION COSTS, TOO! 

Urethanes start closer to your finished product, eliminate 
many production steps. They can be molded to required 
shapes, foamed in place to fill voids. They adhere to other 
materials or encapsulate difficult shapes. They can be used in 
strong but lightweight sandwich construction, sprayed to 
adhere even to vertical or overhead surfaces. Slab stock 
can be sliced, die-cut, sewn, tacked or hog-ringed. 


INFORMATION FOR PROSPECTIVE USERS 

As makers of NACCONATE® Diisocyanates, basic urethane 
chemicals, we have gathered considerable application data. 
We will be glad to furnish pertinent information if you will 
write on your company letterhead briefly describing your 
particular interest. 


llied 


hemical | 
J 


MATIONAL ANILINE DIVISION ALLIED CHEMICAL CORPORATION + 40 RECTOR STREET, NEW YORK 6, N. Y. 


Akron = Atlonte = Boston = Charlotte §=Chattonsoge = Chicage 


Los Angeles New Orieons Philadelphia Portland, Ore. Providence San Francisce  Torento 
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vo moms MODERN 
IN EVERY. WAY «=~ >= 


Take clutches, for example—in aircraft plants throughout the 
country, modern Formsprag clutches have replaced old-fashioned 
ratchet and pawl mechanisms as well as their roller-type successors. 
This widespread change to Formsprag among designers is, in itself, 
proof of superiority. Consider, too, Formsprag’s other advantages: 
the patented sprag principle, which allows a Formsprag clutch to 
deliver more torque per cubic inch of displacement than any other 
power transmission unit available; ease of installation; and low 
maintenance cost. An additional feature of its modern design is sim- 
plicity, making prototype testing economical. 

Remember, too, when it’s time to replace your present power trans- 
mission—don’t just replace—modernize with Formsprag. For com- 
plete information: send for a copy of the newest Formsprag catalog. 


FORMSPRAG COMPANY 


23583 HOOVER ROAD, WARREN (DETROIT), MICHIGAN — IN CANADA: RENOLD CHAINS CANADA LTD.—IN UNITED KINGDOM: RENOLD CHAINS LTD. 


Designers, engineers and manufacturers of the modern sprag type over-running, indexing, 
584 and backstopping clutches for aircraft, automotive, and various industrial applications. 
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This is the twenty-ninth of a series of advertisements deal- 
ing with basic facts about ali 


information is elementary, we believe it will be of interest lo 


oy steels. Though much of the 


many in this field, including men of broad experience who 
P 


may find it useful to review fundamentals from time to time 


Cold-Finishing of Alloy Steel Bars: 
Grinding and Polishing 





Grinding and polishing of cold- 
drawn or turned alloy steel bars is 
the concluding discussion on the 
subjec t of cold-finishing. In the pro- 
cesses of turning and _ polishing, 
and grinding and polishing (both 
of which require removal of surface 
metal), the surface finish of the bars, 
as well as their dimensional ac- 
curacy and alignment, are improved. 
But the ultimate in quality of 
bright, smooth surface finish and ac- 
curacy is produced by grinding and 
polishing of either cold-drawn bars 
or turned bars up to 4-in. diam, 
inclusive. 


GRINDING AND POLISHING 


Sizes up to and including 4-in. diam, 
are generally confined to centerless 
cylindrical grinders. Larger sizes are 
ground on centers. A centerless 
grinder includes a grinding wheel, 
a regulating wheel for applying 
pressure against the bar, and a work- 
rest blade which both supports the 
bar and guides it between the wheel 
Automatic feed of the 
whole length of the bar is accom- 


spacing. 


plished because the regulating wheel 
is set at an angle of inclination with 
respect to the grinding wheel, and 
thus within this system the bar 
rotates and feeds during grinding. 
The bar is then polished to a mir- 
ror-like finish by passing through 
straightening rolls. 

Both processes of turning and 
polishing, and grinding and polish- 
ing, are applicable to normalized, 
annealed, or heat-treated carbon 
and alloy bars. These operations do 


not materially affect the mechanical 
properties. For this reason, the end 
product can be machined unsym- 
metrically, with little or no tend- 
ency to warp. 

Fundamentals Only. In the past 
four advertisements, we have out- 
lined basic fundamentals only on the 
cold-drawing of alloy bars, the effect 
of cold-drawing, turning and polish- 
ing, and grinding and _ polishing. 

Please keep in mind that Beth- 
lehem metallurgists have given long 
study to specifications with respect 
to chemical composition, grain size, 
hardenability, machinability, and 
the like, of cold-drawn alloy steel 
bars. If you would like additional 
information on cold-drawn products, 
or alloy steels, our metallurgists will 
gladly give you all possible help, 
without cost or obligation. 

When you are ready for new 
supplies of alloy steels, Bethlehem 
can offer the full range of AISI 
standard grades, as well as special- 
analysis steels and all carbon grades. 


f you would like reprints of this series of adver 
tisements, please write to Us, addre ng your 
request to Publication Department, Bethlehen 
The subjects in 


| 
| 
handy 40-page 


' ' ’ 
Steel Company, Bethlehem, Pa 
the series are now available in a 


booklet, and we shall b adtosend youa free« opy 


BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA 


Pacific Coast Bet 


BETHLEHEM STEEL 
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METAL OFFICE FURNITURE, Like Any Other Type of 


Metal Product You Could Name, is FINISHED in MAHON EQUIPMENT! 


The modern finishing system pictured above was recently installed by Mahon 
in a plant of one of the major manufacturers of Metal Office Furniture. 
When you have a finishing problem, or need new finishing equipment, you, 
too, will want to discuss methods, equipment requirements and possible pro- 
duction layouts with Mahon engineers . . . you'll find them better qualified 
to advise you, and better qualified to do the initial planning and engineering 
which is so vital to a properly coordinated production painting system. 


THE R. C. MAHON COMPANY «+ Detroit 34, Michigan 
SALES-ENGINEERING OFFICES in DETROIT, NEW YORK and CHICAGO 


Engineers and Manufacturers of Complete Conveyorized Finishing Systems; Metal Parts 
Washers, Metal Cleaning and Rust Proofing Machines, Conveyorized Cleaning and Pickling 
Machines; Dry-Off Ovens, Cooling Tunnels, Spray Booths, Electrostatic Spray Enclosures, Flow 
Coaters, Dip Coaters, Finish Baking Ovens, and Paint Stripping Equipment; Core Ovens, Soldering 
Ovens, Heat Treating and Quenching Equipment for Aluminum and Magnesium; Dust and Fume 
Control Installations, and Many Other Units of Special Plant and Production Processing Equipment, 


See Sweet's Plant Engineering File for Information and Representative 
Installations, or Write for Catalogue A-658 
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AUTOMATIC 
LUBRICATION 


NEWS" 


How a Lubricating Fog for Bearings 
CUTS COSTS for Lubricant, Maintenance 
and Down-time 


Better Lubrication 

MICRO-FOG lubrication automatically coats 
all the bearings, gears, chains and other 
components of a machine with a continuous, 
protective film of clean oil. Just the right 
amount of oil is applied to provide the most 
efficient lubrication, reducing wear on ma- 
chine components and cutting maintenance 
and replacement costs. 


MICRO-FOG 
Principle 


Oil Always Fresh, Always Clean 
There is no recirculation of deteriorated or 
contaminated lubricant to cause wear or 
corrosion. Cleon oil is applied continuously 
to all lubrication points in carefully metered 
amounts. 


For Large and Small, Plain 
and Anti-Friction Bearings 
MICRO-FOG Lubricating systems have found 
enthusiastic acceptance for use on all types 
of machinery. Actual applications range from 
dental drills with 3/32” bearings turning ot 
300,000 rpm to huge roll mill bearings on 
shafts as large as 34” in diameter, turning 
at 50 rpm. 


Centralized, Automatic 
Lubrication 

A single, MICRO-FOG Lubricator will auto- 
matically deliver enough airborne lubricant, 
proportionately distributed to completely 
lubricate a small or a large machine tool. 
Only one lubricator to maintain and refill. 


| J 
LUBRO-CONTROL UNIT 9 
LUBRICATING x» 


BALL BEARINGS 
_ _ 


Big Savings in Lubricant 

Carefully metered quantities of oil are ap- 
plied to each lubrication point. MICRO-FOG 
provides more thorough lubrication using only 
a few ounces of oil per day than other 
methods using several gallons of oil per day. 


24 


Bearings Run Cooler 

Air passing through the bearing carries 
away heat, and there is no pool of lubricant 
in the bearing to generate heat as a result 
of fluid friction. Lubrication is continuous— 
there are no periods of insufficient lubrica- 
tion with metal wearing on metal. 


Contaminants Excluded From 
Bearings 

A slight positive pressure is maintained 
within the bearing housing, preventing the 
entrance of contaminants from the surround- 
ing atmosphere. 


Oil Filters, Sumps and Pumps 
Eliminated 

There is no need to reclaim or recirculate 
because of the small quantity of lubricant 
used in MICRO-FOG Lubrication Systems. 
Expensive high pressure piping is also elimi- 
nated. Fewer bearing seals are required. 


MICRO-FOG UNE <> 


How 
MICRO-FOG 
is applied 

to a bearing. 


Automatic Alarm Controls 
MICRO-FOG Lubricators are available with 
automatic contro! devices to actuate an alarm 
system or controls as a warning of conditions 
affecting proper lubrication. 


Visible and Adjustable Oil Feed 
The oil feed is readily visible and adjustable 
on all models of MICRO-FOG Lubricators, 
offering proof that the lubricator is operating. 


A MICRO-FOG Lubricator For 
Every Size Machine 

20 Models to choose from—ratings up to 
1,000 bearing inches and oil reservoir 
capacities up to 414 gallons. 


For all your air line filter, regulator 
and lubricator needs, call your nearby 
Norgren Representative, or WRITE FOR 
Descriptive Literature. 


I, ti Norgren... $i Dependable. 
C. A. NORGREN CO. 


3460 SO. ELAT! ST. © ENGLEWOOD, COLO. 





CALENDAR 


OF COMING SHOWS AND MEETINGS 





ASME Semi-Annual Meeting, Ho- 
tel Statler, Detroit, Mich..June 15-19 
American Society for Testing Ma- 
terials 6lst annual meeting 
Hotels Statler and Sheraton 
Plaza joston, Mass June 22-27 


American Institute of Electrical 
Engineers, summer general 
meeting and air transportation 
conference, Statler Hotel, Buf 
falo, N. Y June 22-27 

Aviation Distributors and Manufac 
turers Assn sist meeting 
Mount Washington Hotel, Bret 
ton Woods, N. H June 


Drop Forging Association, annual 
meeting The Homestead Hot 
Springs, Va June 

Society of the Plastics Industry 
In Midwest Section Confer 
ence French Lick-Sheraton 
Hotel, French Lick, Ind 


June 26-27 
Institute of Aeronautical Sciences 
national summer meeting, An 
bassador Hotel Los Angeles 
Calif July 8-11 
Truck-Trailer Manufacturers Asso 
lation, annual summer meet 
ing The Homestead, Hot 
Springs, Va July 14-1¢ 
Fifth Annual Symposium on Com- 
puters and Data Processing 
Albany Hotel Denver Colo 
July 24-25 
Annual Sales Conference of Na 
tional Machine Tool Builders 
Association and American Ma- 
chine Tool Distributors Asso- 
ciation, Purdue University, 
Lafayette, Ind July 28-Aug. 1 
American Society for Quality Con- 
trol, Western Region annual 
conference El Cortez Hotel, 
San Diego, Calif ..- Aug 
SAE National West Coast Meet- 
ing Ambassador Hotel Los 
Angeles, Calif Aug. 11-14 
American Petroleum Institute, 
OIC Steering Committee meet- 
ing Hotel Statler, Boston, 
Mass Aug. 14 
American Astronautical Society 
Inc., Annual Western Regional 
Meeting, Stanford University, 
Dinkelspiel Auditorium, Palo 
Alto, Calif Aug. 18-19 
Joint Heat Transfer Conference of 
ASME-AIChE, Edgewater 
Beach Hotel, Chicago, Ill..Aug. 18-21 
Western Electric Show and Con- 
vention, Pan Pacific Auditor- 
ium, Los Angeles, Calif Aug. 19-22 
Society of British Aircraft Con- 
struction, flying display and ex- 
hibition, Royal Aircraft Estab- 
lishment, Farnborough, En- 
gland . er Sept. 1-7 
American Petroleum Institute, Oil 
Information Committee meet- 
ing, Hotel Statler, 
Mass Sept 


Boston 


International Conference on Air 
Pollution, sponsored by ASME, 
Hotel Statler, New York, N. Y¥ 
Sept. 4-5 
International Aviation Show, Coli- 
seum, New York, N. Y . Sept. 6-14 
SAE National Farm, Construction, 
and Industrial Machinery Meet- 
ing, Milwaukee Auditorium, 
Milwaukee, Wis. . , Sept. 8-11 
First International Congress of 
Aeronautical Sciences, Palace 
Hotel, Madrid, Spain Sept. 8-13 
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~EQUIPMENT— NEW METHODS—NEW IDEAS 
..-for faster, more efficient plating! 


J. OFF THE PRESS and ready for you . . . the new Udylite Barrel Plating 
Bulletin! Whether you now have a barrel plating set-up . . . you are planning 
on installing one . . . or you just want to keep up with the latest methods of 
metal finishing, this bulletin provides invaluable ideas for a more profitable, 
productive plating operation. Loaded with pictures and specifications of up-to- 
date equipment, this book details what is needed for fast, accurate barrel plating 

it even shows an ideal barrel plating layout and describes the necessary 
equipment. Also, it serves as a valuable checklist for keeping your plant well 
equipped. No modern minded plating shop should be without it. For a free copy 
contact your local Udylite representative today, or write direct to: 


corporation 


Cetroit 11, michiga id's largest plating supp 
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BRAKES 


CERAMETALIX” BRAKE 
LININGS AND 
CLUTCH FACINGS 








Each of these key Bendix developments has had an important influence 
on the course of automotive design. New Bendix developments now in 
process demonstrate continuing foresight into the needs of the automotive 
industry. Let us consult with you now on problems relating to your future. 


*REG U.S. PAT. OFF 


Bendix sivisiox South Bend, wo. 
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High Spots of This Issue 


SAE Summer Meeting 
Discussions of ultra-high compression ratios in gasoline en- 
gines and combustion noises highlighted the recent SAE 
Summer Meeting in Atlantic City, N. J. In addition to a re- 
view of the technical sessions, this report includes abstracts 
of the outstanding papers presented at the meeting. Page 46 


New Materials Expand Use of Cutting Tools 
Many metal cutting problems are being solved by the use of 
new grades of cemented carbides, ceramics, and special high- 
speed carbides. How one of these problems was solved at the 
Borg & Beck Div. of Borg-Warner Corp. is told here. Page 52 


Bonding the F-27 
Some 400 major assemblies of the new F-27 Transport will be 
Redux Bonded at Fairchild’s new metal-to-metal bonding fa- 
cility at Hagerstown, Md. This article describes the bonding 
of the four principal structures—flat assemblies, contoured 
assemblies, structural shapes, and sandwich construction. 
Page 54. 


Plastics Drive Ahead 
This article reports on the increased use of plastics in the 
automobile industry—an estimated 18 lb was used in the 
average 1958 car—and concludes that the pace will be stepped 
up as plastics makers develop new and better products. 


Page 58. 


Vickers Machine Tool Forum 
Preventive maintenance was the theme of the Vickers Ma- 
chine Tool Forum, which also included discussion of the con- 
trol of slow feed rates as well as other problems connected 
with the use of hydraulic components in machine tools. 


Page 65. 


14 New Product Items 

And Other High Spots, Such As: 
AGMA Meeting; Ford 19-mile paint system; custom molding 
rubber parts; Observations; metals report; news of machin- 
ery industries; and industry statistics. 
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AUTOMOTIVE INDUSTRIES COVERS 


PASSENGER CARS + TRUCKS + BUSES + AIRCRAFT + TRACTORS * ENGINES 


BODIES + TRAILERS * ROAD MACHINERY + FARM MACHINERY = 


PARTS AND COMPONENTS + ACCESSORIES + PRODUCTION EQUIPMENT 


SERVICE EQUIPMENT * MAINTENANCE EQUIPMENT 
PRODUCTION ° MANAGEMENT 





Counterweight Pads on opposite ends 
of Crankshatt...milled in one 


POWERMATIC ameter 


Four crankshaft counterweight pads are automatically milled in one 
cycle on this CINCINNATI equipped Powermatic Milling Machine. The : 
fixture is constructed in three sections to accommodate two sizes of 


crankshafts. 


Machining operations on crankshafts are always special problems. Con- 
sider the counterweight pads, for example, and the several methods by 
which they could be machined. Cincinnati's Engineering Service special- 
ists devised a unique short-cut method wherein four pads are milled 
under and over in pairs, in one automatic cycle. A cINCINNAT!I Powermatic 
Rise-and-Fall Milling Machine, equipped with a minimum of extras, han- 
dles the job efficiently and at the lowest cost. €A duplex spindle attach- 
ment takes care of the pads on the off side of the crankshaft. Two working 
heights of the spindle carrier are required to mill two pairs of pads, as 
indicated in the headline drawing. The entire cycle, diagramed below, is 
controlled by a simple cycle selector, actually a small cam assembly 
interchangeable in a minute or two with standard Powermatic cycle 
selectors. GcincinNnaATI Milling Machines and Engineering Service have 
put hundreds of difficult and unusual milling operations on the road to 
lower cost. This world-renowned team can do as much for you. Just tell us 
about your machining problems related to milling and broaching; we will 
work out the solution. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


“Under and over” cycle incorporated in 
CINCINNATI Powermatic Milling Machine, to 
mill four counterweight pads on crank- 
shaft. This cycle greatly simplifies tooling. 


~N 


Photograph of part. Arrows indicate the 

counterweight pads. 

Production data: 

Part name ... crankshoft 

Material -...+. Steel forging 

Operation .........mill four counter- 
weight pads 

Estimated production . 32 per hour at 80% 
efficiency 


. MILLING MACHINES + BROACHING MACHINES + CUTTER AND TOOL 
CINCINNAT | GRINDERS + SPECIAL MACHINE TOOLS + METAL FORMING MACHINES 
HARDENING MACHINES + CUTTING FLUIDS * GRINDING WHEELS 
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Indications of Model Cleanup 
Point to Good Start on 1959 


Indications of a good cleanup on 
1958 model cars, with shortages in 
some makes, point to the probability 
of a running start on 1959 sales. 

Although there has not been an 
appreciable pickup in sales of current 
products, there have been encourag- 
ing reports from several directions. 
For one thing, production cutbacks 
have helped to trim the size of the 
inventories of unsold cars, which ap- 
proached 900,000 in late winter. 

Production through mid-June was 
running about 65 per cent and new 
car registrations at 78 per cent of 
the 1957 figures. This disparity cut 
field stocks to less than 735,000 cars 
by mid-month. 

With early shutdowns in most auto- 
mobile plants, a continuation of the 
daily selling rate of approximately 
13,000 can cut the inventories even 
faster during the final months of the 
model year. 

Sellouts of 1958 models are ex- 
pected at American Motors, Stude- 
baker-Packard, Cadillac and two or 
three other makers where the gap be- 
tween production and sales has been 
closely controlled since the model year 
began. 

Rambler, in fact, 
nounced another increase in produc- 
tion at Kenosha. The company took 
on 1200 employes in its Wisconsin 
plants as the daily rate was increased 
to 835 units the week of June 9. A 
second shift was added at the Milwau- 
kee body plant. 

Rambler retail sales during May, 
incidentally, totaled 20,349 cars, more 
than double May of 1957 and the 
highest monthly total on record. This 
was 32 per cent up from April sales 
of 15,418 Ramblers. Sales for the 
model year are running 78.7 per cent 
ahead of 1957, according to AMC. 


recently an- 
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MASERATI UNVEILS NEW SPORTS CAR 


This new Maseroti 450S sports car is powered by a 273-cu in. V-8 engine that is said 

to develop 400 hp at 7000 rpm. Bore and stroke are 3.69 in. and 3.19 in., and com- 

pression ratio is 9.5 to 1. Car is built on a 94.5-in. wheelbase cnd has independent 

front suspension with coil springs and shock absorbers. Transmission has five forward 
speeds and reverse. 


S-P, with sales down sharply from 
last year, has kept an eye on its pro- 
duction so that stocks have not piled 
up. Consequently, dealers will be able 
to concentrate heavily on the com- 


pany’s new 108-in. wheelbase model 


when it is brought out next fall 
Favorable sales reports have come 


Edsel, 


for instance, said May sales were 12.9 


from other automobile makers. 
per cent ahead of April. Mercury 
sales in May were the highest of the 
year, topping April by 25 per cent. 
Chevrolet, which built its 39th mil- 
lionth car June 11 at its St. 
plant, reported the final 10 days of 
May as the highest period of the year. 


15.525 new cars, 


Louis 


Deliveries totaled 
some 4300 better than the previous 
high 10-day period. 

In a different category, Jeep retail 
deliveries in May were reported the 
highest of the year, 12 per cent above 
April and 11.2 per cent above May of 
1957. Willys says its share of the 
U. S. commercial market for vehicles 
10,000 lb and under was 4.1 per cent 


during the first five months of 1958, 
compared with 3.9 per cent a yea! 


ago. 


Aerobilt Develops New Trailer 
To Carry Electronic Equipment 


Aerobilt Bodies, Inc. has unveiled 
a new truck trailer designed specifi- 
cally to carry valuable cargo ranging 
from ultra-sensitive electronic equip- 
ment to fragile antiques. 

The trailer features a 90-in. wide 
curbside door and new small tires and 
wheels suspended from aircraft trail- 
ing arms attached to Torsilastic tor- 
sion bars developed by B. F. Goodrich. 
The van has a 33,000-lb payload, and 
its total weight is said to be almost 
3000 lb less than that of any other 
trailer of equal capacity. 

The new van was developed by 
Grumman Aircraft and Aerobilt en- 
gineers working closely with Neptune 
Storage, a large mover of electronic 
computer Aerobilt is a 
wholly owned subsidiary of Grumman 
Aircraft. 


systems. 
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AND AVIATION 


RESTYLED OPEL CAPTAIN HAS WRAP AROUND WINDOWS 


Restyled Ope! Captain built af General Motors’ Russelsheim, Germany. works has 

wrap-around windshield and rear window and its overall height has been reduced 

from 61.5 to 59.2 in. Maximum bhp of the 150 cw in. six-cylinder engine has been 

upped from 81 to 90 at 4200 rpm; compression ratio increase is from 7.1 to 1 to 

7.5 to 1. Although wheelbose now measures 110 in. compared with 108 in., overall 

length is 187.5 in., up only 1.5 in. over the previous model. The restyled four-door 
sedan body is available in standard and de luxe versions 


Utica-Bend Plans To Tool For 
M-B Engine Production by ‘60 


Utica-Bend Corp. is planning to be 
in production of Mercedes-Benz Die 
sel engines “possibly by 1960” at its 
plant in Utica, Mich 

Currently, the German engines are 
being imported under an agreement 
between Daimler-Benz and Curtiss 
Wright. Utica-Bend is a subsidiary 
of C-W. 

The first engine shipments arrived 
in this country in late 1957. Since 
then, imports have been mainly in the 
30-200 hp range, although the agree- 
ment covers the full line up to 3000 
hp. The majority of the early ship 
ments have been for marine or indus 
trial use, but a few have gone to auto 
motive customers. 

Utica-Bend currently is adapting 
the engines for domestic use, applying 
such American-made parts as genera 
tors, air cleaners, torque converters, 
reduction 


reverse and gears, and 


power take-offs. Transmissions are 
being applied to those engines de 
stined for automotive use 

Before full assembly in this country 
is reached, there will be an evolution 
period of semi-assembly, when per 
haps only the block will be imported 
from Germany, and the balance of th« 
components added in Utica. Date of 
tooling and subsequent manufactur- 
ing will depend, quite naturally, on 
market acceptance of the Mercedes 
Benz units. 

Utica-Bend, operating in a plant 


leased by Curtiss-Wright from Studs 
baker-Packard Corp., 
Dart guided missile in addition to it 


produces the 
engine work 


Goodyear Places Captive-Airs 
As Standard on Willys Unit 
Goodyear’s dual-compartment Cap 


tive-Air tire will be standard equip 


ment on a new Willys vehicle in 1959, 


fourth major 
to offer the 


making Willys the 
automobile manufacturers 


tires as standard 


According to the rubber company, 


Captive-Airs will continue as original 


LIGHTWEIGHT 
DIESEL 


Cerlist Model 3 is first 
of a line of five 
models of 2 cycie 
Diesel engines ranging 
from 55-225 hp. The 
model has a net weight 
of 605 Ib and is rated 
at 85 hp at 3000 rpm 
with fan and generator 
Instead of valves, the 
engine has ports in the 
wet cylinder lining 
which permit flow of 
incoming air from a 
roots-type blower; ex- 
haust ports handle the 
combustion waste 
gases. Unit is built by 
Cerlist Diesel, Inc 
Burlington, N. C. 


equipment on Chrysler Windsor and 
New Yorker three-seat station wag- 
ons, De Soto, Fireflite and FireSweep 
station wagons, and Studebaker-Pack 
ard wagons. Several other models 
will offer them as optional equipment 
n 1959, the company said, at Ameri 
an Motors, S-P and Chrysler 


New Heavy-Duty Transmission 
Developed by Warner Gear Div. 

Warner Gear Div. of Borg-Warner 
Corp. has taken another step away 
from the automobile field with a new 
heavy-duty transmission designed fo: 
use on lift trucks, 
and other industrial materials han 


front-end loade: 


dling equipment. 

The new hydraulic shifting trans 
mission is designed for use _ with 
either gasoline or Diesel engines and 
“combines the most desirable featurs 
of torque converter and fluid cou 
pling,” according to Warner. The 
unit is available in four models and 
offers two speeds forward or reverse 

Last fall Warner Gear introduced 
a marine transmission for inboard 
motor boats 


Linde Co. to Build New Plant 
For Liquid Oxygen in Calif. 


Linde Co., a division of Union Ca: 

de Corp., announced it will build a 
new liquid oxygen and liquid nitroger 
plant at Pittsburg, Calif., to meet the 
expanding needs of the West Coast 
missile industry. 

W. M. Haile, Linde president, sai 
the first section of the plant will be 
gin operation as early as June, 195 
with a capacity of 115 million cu ft 
\dditional equipment with a capacity 
of over 100 million cu ft will go o1 


tream a few months later 
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LeTourneau Develops 52-Wheel 

Nuclear-Age Trackless Train 

A trackless 52-wheel cross country 
train that can be powered by either 
atomic reactors or conventional en- 
gines has been designed by R. G. 
LeTourneau, Inc. 

R. L. LeTourneau, vice president, 
said the company has built five other 
cross-country trains in recent years, 
but he pointed out that this will be 
the first one suitable for atomic reac- 
tors or other nuclear power. 

The vehicle features all-wheel elec 
tric drive with an electric motor di- 
rectly geared to the rim of each of 
the 52 wheels, and complete steering 
controls at both ends, making the 
train reversible. 

The company said the train is 
equipped also with a “highly simpli 
fied” which in 
cludes a new arrangement of “walk 


suspension system, 
ng beams” and oscillating axles, but 
declined to disclose any of the details 

The design of the new train calls 
for a length of about 450 ft and for 
rubber tires 10 ft high and 4 ft wide. 
Like its predecessors, it is an off-high 
way vehicle designed for operation 
ver vast expanses of underdeveloped 
ireas, such as the Arctic or the 
Sahara. 

A company spokesman said the ve 
hicle could conceivably be operating 


within the coming year. 


Wider Glass Area on 1959 Fords 
Revealed As New Plant Is Shown 


4 confirmation from a Ford Motor 
Co. official has been added to earlier 
reports that 1959 cars will feature 
more glass area, particularly in com- 
pound windshields. Ford recently 
opened the doors to a new million sq 
plant at Nashville, Tenn., 
where a large share of its 1959 auto- 
motive glass will be produced. 

Speaking at the plant, Ford vice- 
president Irving A. Duffy said that 
the compound windshield for the 1959 


ft glass 


LeTourneau frackless train is suitable 


production, is 6] 


Mercury, 


per cent larger than 1958 models. The 


already in 
1959 Ford windshield is 277.9 sq in 


larger than current Ford areas, he 
said, and the Ford station wagon rear 


glass area is increased by 285.8 sq ir 


The compound windshield—wrap- 


over as well as wrap-around—is ex- 


pected to find nearly universal ap 
plication in the automobile industry 
in 1959 
Ford’s new Nashville plant, which 
during 1957, had 
not previously been shown. The plant 


began production 
is equipped to produce 400 ton of 
plate and sheet glass daily. Some 40 
different glass parts for Ford, Mer- 
cury and Edsel passenger cars and 
Ford trucks are produced in the plant, 
which is called the world’s largest 
single unit glass plant. 

Duffy also said that Ford is ex- 
perimenting with tinted glass using 
colored vinyl as the middle layer, and 
also with a lamination process using 
vinyl containing an ultra-violet ab 
sorber to reduce sun rays 


CRUISALL 
BODY 


New Cruisall body, de 
signed by Huisman 
Mfg. Co., Pella, la 
allows this Dodge 
Sweptside 100 to be 
used os a vacation 
wagon or personne 
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carrier as well as oa 
pick-up truck. Reclining 
seats hold three per 
sons and make up into 
full-size double bed 
Cruisall weighs 775 /b 
and retails for $987 


for nuclear or conventional power 


Ford 
its glass manufacturing operation at 
the Twin Cities plant in St. Paul, 
Minn., which had operated on and off 
since 1926. The Dearborn glass fa- 
cility, however, stepped up its pro- 


recently closed permanently 


duction during June after a spring 
lull. Ford has been making its own 


glass since 1919 


Ford Div. Places Price Tag 
On Thunderbird Convertible 


Ford Div. has placed a suggested 
list price of $3593 on the four-pas 
senger Thunderbird convertible. This 
is $263 more than the hardtop model, 
which was introduced earlier. 

Meanwhile, Ford announced that T 
Bird sales during May topped 4300 
units for the highest month since in 
troduction. The Wixom 
plant still lags about 10,000 units be- 


assembly 


hind orders, according to Ford. Orders 
have topped 30,000. 


Twenty Years’ Improvement 
Traced by Dodge Engineers 


The improvements in an automobile 
during 20 years’ time can be seen in 
a comparison of the Dodge passenge1 
car of 1938 with a current model, ac- 
cording to two Dodge Div. engineers 
Chief 
points to the increase in passenger 
and comfort, highlighted by 
front seat width, 
which has increased from 47 to 63 in 


engineer George W. Gibson 
space 


such factors as 


Dean Engle, manager of car engi- 
neering, points to the increased engine 
Although the current 
Dodge V-8 weighs 26 per cent more 
than the 1938 six (640 lb compared 
with 500), the horsepower per pound 


performance. 


has gone up from .19 to a current .39 
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KAISER STARTS UP NEW RAVENSWOOD ROLLING MILL 


Kaiser Aluminum & Chemical Corp. recently began commercial operation of the quarter- 


mile-long 


hot-line” rolling facilities at its Ravenswood Works. The 168-in. reversing 


breakdown mill, described as the largest in the aluminum industry, rolls 16-in. thick 

ingots weighing 10,000 Ib—like the one in the foreground—to 3-in. slabs. When it 

completes its journey down the hot line, the ingot emerges as hot rolled coil, perhaps 
a tenth of an inch thick. 


Millionth Plymouth V-8 Built 
Amid Bustling Engine Activity 

As Chrysler readied its two newest 
engine plants for expanded produc- 
tion and at least one new engine 
model for 1959, the 
Mound Rd plant went about the seri- 


corporat ion’s 


ous business of building current mod- 


els and turned out its millionth 
Plymouth V-8 engine. 

The milestone engine came off the 
assembly line—called the world’s most 
fully automated—June 6, less than 
three years after the first unit. 

Meanwhile, Chrysler continued 
planning the summer transfer of cer- 


tain V-8 production for Dodge cars 


and trucks to the Mound Rd plant, 


and Chrysler 
production from Jefferson Ave to the 
new Trenton plant. 

A new Chrysler engine of better 
than 392 cu in. capacity also is ex- 
pected to be built in Trenton during 
the 1959 model year. 

Currently, production in the Mound 
Rd facility includes Plymouth eights 
ranging from 225 hp to the 290 hp 
Fury engine. The Trenton plant now 
produces 351 and 361 cu in. eights for 
Dodge and De Soto automobiles, ma- 
rine and industrial engines and 
others. 

In building one million Plymouth 


32 


passenger car engine 


V-8’s at Mound Rd, Chrysler used 59 
million lb of aluminum, 394.3 million 
lb of cast iron, 132.4 million lb of 
carbon steel, 3.8 million lb of alloy 
steel, 300,000 lb of brass, and 5 mil- 
lion lb of miscellaneous materials and 
metals. Horsepower, just for the rec- 
ord, totaled 215 million. 

The plant, covering 535,586 sq ft, 
was tooled at a cost of $ 


according to Chrysler Corp. The au- 


50 million, 


tomatic assembly line is 565 ft long 
and the overhead conveyor system 


> 


measures 3.5 miles. 


Bendix Develops Car Radar 
That Warns of Traffic Danger 


A new automobile radar that auto- 
matically warns the driver of traffic 
hazards has been developed by Re- 
search Laboratories, a division of 
jendix Aviation Corp. 

The company said the new device 
is now being tested under actual road 
conditions and a production version 
is under development. 

The new unit features a radar an- 
tenna mounted in the front radiator 
grille of the car. The antenna sends 
out signals which are converted into a 
“beep-beep” sound that tells the driver 
whether he is closing the gap too 
rapidly between his car and the one 
in front, if he is approaching an ob- 


ject on a possible collision path, or if 
cross traffic threatens a collision. 

If a motorist is overtaking another 
car at moderate speed—or if the car 
is still some distance away—the beep- 
beep warning is very light, Bendix 
engineers said. But as the car gets 
nearer, the radar warning signal gets 
progressively louder and more in- 
sistent. 

Dr. Winston E. Kock, director of 
Bendix Research Laboratories, said 
the device limits signals to objects 
within the car’s safe stopping dis- 
tance, and ignores situations in which 
the car in front is within dangerous 
distance but is pulling away. It can 
also be adjusted for open-country or 
congested-traffic driving and to re- 
duce background noises that would 
confuse the signal, he noted. 


Experience Helps AMC Plan 

Paint Dip Tank at Kenosha 

Daily production experience gained 
at one point dip tank has gone into 
the planning of a second tank now in 
use at American Motors. 

AMC began dipping bodies last 
August at its Milwaukee body plant 
(see AI, Sept. 1, 1957, p. 58). The 
Milwaukee tank is used to apply 
primer to the company’s 108 and 117- 
in. wheelbase models. 

Production of the 100-in. wheelbase 
Rambler American, however, did not 
begin until late December at the 
Kenosha plant. 

The paint dip process and general 
application had been three years in 
development, but a few changes were 
instituted when the Kenosha tank was 
installed. 

For one thing, it is much smaller 
than the Milwaukee tank. The depth 
and the width of the two are nearly 
the same, but the newer tank is 41.5 
ft shorter. The Milwaukee tanks hclds 
15,000 gal of primer, compared with 
only 12,000 at Kenosha. 

The cycle at the new tank is shorter, 
1% min compared with 3-4 min. The 
Kenosha bodies, partly because they 
are smaller and partly because of the 
shorter dip, take only 1.6 gal of paint, 
compared with two zal in the original 
operation. 

One other basic operating difference 
is in cooling. At Milwaukee a refrig- 
erant line is used, while at Kenosha 
it was felt that cool water lines were 
sufficient. 


Metal Cutting Clinic Features 
Measurement, Control Methods 


New techniques in measurement 
and control for metal cutting high- 
lighted a two-day clinic June 26-27 
sponsored jointly by the ASTE, Uni- 
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AERO-CONTROL STEERING 


Saginaw Steering Geor Div. of General 
Motors Corp. recently unveiled a new 
device called Aero-Control Steering which 
completely eliminates the conventional 
steering wheel and column. It consists of 
a short lever located on an arm rest to 
the right of the driver. Steering is accom- 
plished by fingertip movement of lever to 
right or left. The device is still experi- 
mental, the company noted 


versity of Michigan, and the Founda- 
tion for Instrumentation Education 
and Research. 

The clinic, held at the University, 
covered such topics as electrical effect 
measurement, lathe instrumentation, 
machinability and quality sensing. 
Speakers represented Decker Corp., 
Magnafiux, General Electric, Cincin 
nati Milling, Kearney & Trecker and 
Kliever Laboratories, as well as MIT 
and the universities of Illinois and 
Michigan. 

Meanwhile, the Tool Society an 
nounced a Western tool show Sept 
29-Oct. 3 at Los Angeles, centered 
around “Tooling and the Space Age” 
and covering airframes, sandwich 
construction, metal forming, electron- 
ics, numerical control, and other tool- 
ing applications. 


Aluminum and Fiberglas Body, 
Five Steel Vans Added by !-H 


International Harvester has added 
a new lightweight Metro van body of 
aluminum and Fiberglas and five new 
steel Metro bodies to its delivery line. 
The aluminum body, in three sizes, 
has Fiberglas reinforced plastic front- 
end section side panels and roof caps. 

Three steel Metro Vans added to 
the line have capacities of 564, 644 
and 724 cu ft and are available on the 
International AM-160 chassis. Two 
smaller steel vans also have been in- 
troduced for smaller chassis models. 

(Turn to page 40, please) 
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Mobay Chemical Co. is market- 
ing a new urethane material, called 
Vulkollan, that can be made by a 
casting process and is said to com- 
bine the resiliency of rubber with 
the strength of metal. 


Timken Roller Bearing Co. an- 
nounced it is investing $51 million 
in the next five years to expand 
facilities and for new equipment. 
4 major item will be $12.5 million 
for modernization of its Steel and 
Tube Div. and another $12.25 mil- 
lion for plant improvements in 
Australia, Canada, and France. 


Kaiser Aluminum & Chemical 
Sales Co. is producing aluminum 
alloy 2618 under a license agree- 
ment with High Duty Alloys, Ltd., 
of Great Britain. The alloy, de- 
signed especially for use in higher 
temperature applications ranging 
up to about 500 F, is available in 
sheet, plate, extrusions, hand or 
die forgings, and forging stock. 


* * 


Rockwell-Standard Corp. (for- 
merly Rockwell Spring and Axle 
Co.) purchased 99.5 per cent of the 
outstanding shares of Aero Design 
& Engineering Co. for about $7.25 
million. 


* * * 


Trico Products Corp. is produc- 
ing an entirely new safety device 
to provide automatic latch locking 
of all four car doors when the en- 
gine is started. The company said 
the system, called Automatic In- 
trusion Guard, is expected to make 
its first appearance as optional 
equipment on some 1959 model 
cars. 


Tomkins-Johnson Co. is con- 
structing a 111,280-sq ft plant at 
Jackson, Mich., that will triple the 
size of its present facilities at this 
location. T-J manufactures air and 
hydraulic cylinders and _ control 
valves, milling cutters and reamer 
tools, and riveting and clinching 
machines. 

> > o 

Eclipse-Pioneer Div. of Bendix 
Aviation Corp. purchased a 117,- 
000-sq ft building adjacent to its 
Teterboro, N. J., facility as part of 
a planned expansion in the field of 
electronic systems for aircraft and 
missiles. 


To measure wear on fuel nozzles 
of jet engines quickly, researchers 
at Battelle Memorial Institute de- 
vised a system to make the nozzle 
parts radioactive. A steady stream 
of hot fuel is circulated through 
the fuel system and then measured 
for radioactivity with such accu- 
racy that erosion rates as low as 
one microgram per hour were 
readily detected. 


. * * 


Tyson Bearing Co., a division of 
SKF Industries, Inc., launched a 
$1.2 million expansion and im- 
provement program at its Massil- 
lon, O., plant. 


> > 


Dow Chemical Co. developed an 
electroless process for nickel-plat- 
ing magnesium that involves im- 
mersing the metal in a_ special 
nickel solution, thus eliminating 
the more complex electrode ar- 
rangement used in electroplating. 
The coating can be built up to any 
desired thickness, the company 
Says. 

> 

Chance Vought Aircraft, Inc., 
formed Genesys Corp., a new sub- 
sidiary in Los Angeles, Calif., that 
will specialize in the production of 
advanced control computer sys- 
tems, components and allied prod- 
ucts, with major emphasis on com- 
mercial and industrial applications. 


Garrett Corp. of Los Angeles, 
Calif., formed a five-man research 
board to review all Garrett re- 
search activities and keep abreast 
of current needs for manned and 
unmanned aircraft. 


. * > 


Controls Co. of America acquired 
Redmond Co., Inc., of Owosso, 
Mich., and Redmond Motors, Ltd., 
of St. Thomas, Ontario, for about 
$1,715,000. In addition, Redmond’s 
five U. S. plants and their equip- 
ment will be leased to the pur- 
chaser with an option to buy at 
the end of the ten-year lease 
period. 

Stockholders of Cutler-Hammer, 
Inc., and Airborne Instruments 
Laboratory, Inc., have approved 
the acquisition of the assets and 
business of Airborne by Cutler- 
Hammer. Airborne will become the 
electronics division of Cutler-Ham- 
mer, retaining its name and oper- 
ating completely autonomously. 





AVIATION 
MANUFACTURING 


But the demands of missile age 
technology will also mean the develop- 
ment of new competitors for existing 
products and materials. While metal- 
lurgists are attempting to develop 
easily machined metals that will stand 
up at temperatures ranging up to 
2000 F, missilemen are looking to 
new high-temperature plastics. 

Improved gages for automobiles, 
heavy equipment, and industrial uses 
are among the new products the mis- 
silemen believe wil! be developed as a 
result of missile and rocket research. 

The industrialists, mostly from 
firms directly in the missile business, 
are convinced that missiles as such 
will develop into standard commercial! 
products. Large rocket-boosted glider 
missiles, they predict, will in a 
quarter century or so haul people, 

F-100D COMPLETES FIRST SUCCESSFUL ZERO LAUNCH freight, and mail across countries and 
' ; continents. Smaller ones will be used 

North American F-100D Super Sabre is shown completing the first successful zero . 
length launch of a century series jet at Edwards AFB, Calif. Using the thrust of its for weather research, cloud seeding, 
own engine, plus the kick of a 130,000-/b thrust Astrodyne solid-propellant rocket, the 
combat loaded fighter-bomber roared off a mobile launcher without touching the The three-day conference, spon- 
runway and accelerated to 275 moh in less than 4 seconds. Rocket is attached to sored by the American Rocket Society 
underside of plane's oft fuselage and is ejected when charge is exhausted ond the National Rocket Club of 


and perhaps even crop dusting. 


Washington, was attended by 500 


Missiles To Open New Markets proved technology for commercial businessmen. 


Top Industrial Space Men Say products will result 


Japanese Firm to Build 
Missile research is going to open a Super Tiger Jet Fighters 


years—commercial use of entire mis 
sile vehicles for transportation, com Grumman Aircraft Engineering 
munication, and other purposes, will Corp. and Mitsubishi Heavy Indus- 


(2) Over the long run—25 to 30 


vast range of new commercial mar 
kets but it is also going to bring some 
strong competitors for existing prod 
ts and raw materials, including open new markets for metals, plastics tries of Japan have agreed on a pro- 
ale and other materials gram under which Mitsubishi as a 
This is the consensus of some of 
the country’s top industrial space age 
pioneers attending the First National 
Industry Missile Conference in Wash 
ington recently 
Such missile components as hy 
draulic pumps, valves, fueling equip- 
ment, and servo mechanisms are al- 
ready replacing existing equipment in 
industria] operations, particularly 
where hydraulic power is used. A 
new fluid transmissior and geat 
pumps developed for hypersonic 
“birds” are being used in machine 
tool operations, these experts say. 
Missile and rocket research and . a , zd 
- 


development programs, a nine-man ak. > 


panel on commercial applications 

agreed, will result in new civilian GOOSE MISSILE SHOWN IN FLIGHT 

This Air Force photograph of the Goose missile was taken during a recent test flight 

(1) Components developed for mis- made of the AF Missile Test Center, Cape Canaveral Fla. The Goose has been 
; ; officially described as a “long-range, air breathing missile weapon system designed 

siles and rockets will become commer- for support of SAC missions,” but design and performance details are classified, 

and im- Fairchild Aircraft Div. is the prime contractor. 


sales for industry in two ways: 


cial products themselves, 
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prime contractor will produce nearly 
30060 Super Tiger Jet fighters. 

The Super Tiger, which is powered 
by a General Electric J-79 engine, 
will be built in Japan over a period 
of about five years for use by Japan’s 
Air Self-Defense Force. Grumman 
will produce a small share of the 
total. 

Final review of the program will 
be made by Japan’s Defense Agency 
and National Defense Council, as 
well as the U. S. Defense and State 
Depts. 


Boeing, Martin to Compete 
For Manned Satellite Award 
The Air Force took another step 
manned flight by 
contracts to 


toward space 
deveopment 
Boeing Airplane Co. and Martin Co 
for work on the Dyna-Soar space 
glider. 

The Dyna-Soar, described as a com- 


awarding 


bination aircraft and ballistic missile, 
would be launched with missile rock- 
ets into orbit at speeds up to 17,000 
mph and then glide back to earth. 

In its announcement, the Air Force 
said the two firms will compete dur- 
ing the first development stage, but 
only one will be selected to produce 
the Dyna-Soar. 

The Air Force did not disclose how 
soon the Dyna-Soar would be ready 
for launching, but the first flight prob- 
ably won’t take place for several 
years. 


Industry Role in Missiles Work 
Featured at Detroit Conference 
Industry’s increasing importance in 
the nation’s missiles program was em- 
phasized at a two-day conference of 
high government and industry officials 
June 30 and July 1 in Detroit. 

A feature session of the meeting 
was a panel on “Procurement Oppor- 
tunities for Subcontractors from the 
Prime Contractors,” pointing up the 
vital role played by the relatively 
small manufacturer in producing mis- 
siles. Fuels and propulsion, guidance 
and structures and ground equipment 
were covered by representatives of 
Aerojet General, 
and Chrysler Missiles. 

Another key session, with Army, 
Navy and Air Force officials partici- 
pating, covered some of the problems 
and policies governing missile and 
space age production and procure- 
ment. 

Other topics covered included re- 
entry, systems reliability, satellites, 
and the signficance of the space age 
in general. 

Companies represented in the pro- 
gram included Astronautics Div. of 
Convair, Rocketdyne Div. of North 


Burroughs Corp. 
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DC-8 JETLINER ON MAIDEN FLIGH 


New 600-mph DC-8 jetliner soars skyward on its maiden flight from Long Beach 

Municipal Airport, adjoining the Douglas Aircraft Co. plant where it is manutactured 

Eight other DC-8s are scheduled to take part in a flight testing program leading to a 
Civil Aeronautics Administration airworthiness certificate 


American, AVCO Research Labora 
tories, Cleveland Ordnance and AC 
divisions of General Motors, Ex- 
Cell-O Corp., Bendix Aviation, and 
Ford Motor. 
Gen. N. F. 
speaker for the closing session. H. R. 


Twining was main 


Boyer, plant manager of GM’s Cleve- 


land Ordnance plant, was general 


chairman of the conference. 


Temco Uses Average of About 
12 Tons of Titanium Per Month 


Temco Aircraft ¢ orp. has disclosed 
using an average of about 12 
ns of titanium per month. The 


metal, which is prized for its combi- 


SHOT PEENING \~ 


Boeing Airplane Co 
is using shot peening 
equipment aft its 
Wichita plant to shape 
and strengthen skin 
panels for the 8-52 
global bomber. This 
Peenamatic unit fires 
steel shot af the work 
by compressed air from 
ten nozzles mounted on 
@ moving carriage 
Machine operates 
normally at about 25 
psi. The surface of the 
material is smooth 
enough after peening 
so that if can be 
finished without further 
milling. As shown in 
the photo, sections can 
be masked off with 
rubberized tape where 
contouring is not de- 


sired. 


nation of corrosion resistance, high 
strength at high temperatures and 
lightness, costs about $30,000 a ton 

A great deal of its titanium usage, 
the company revealed, is on the 1200- 
mph McDonnell F-101, for 
Temco manufactures the high-temper- 


which 


ature aft fuselage. 

The company said it is also using 
titanium in the manufacture of se 
tions of the McDonnell F3H Demon, 
the Lockheed C-130 Hercules military 
transport, the Boeing B-52G Strato- 
fortress, and the Pratt & Whitney 
J-57 jet engine. In all, Temco uses 
more than 10,000 titanium parts each 
month on its various subcontract pro 


grams, the company said. 





White Motor Co.— 
Harry D. Weller, Jr. 
wos made vice-presi- 
dent in charge of the 
Eastern Region. 


Giddings & Lewis Machine Tool 
Co., Kaukauna Machine & Foundry 
Div.—Raymond E. Breitung has been 
appointed sales manager of foundry 


products. 


Ford Motor Co. 
named an 


Richard L. John- 
son has been assistant 
treasurr. 

General Electric Co.—Richard H. 
Gorman was named manager-product 
planning for the Distribution Assem- 
blies Dept. 


Oster Mfg. Co.—Robert C. Baum- 


gartner has become vice-president. 


E. I. du Pont de Nemours & Co., 
Inc.—Walter J. Beasten has been ap- 
pointed an assistant sales director of 
the Pigments Dept. 

Electric Furnace Co.— Robert C. 
Hiltbrand has been appointed man- 
ager of export sales. 

International Harvester Co.—John 
W. Vance was made director of public 
relations, succeeding the late Dale 
Cox. 


Joy Mfg. Co.—John W. Wade was 
named works manager of the New 
Philadelphia, O., plant. 


General American Transportation 
Corp., Parker-Kalon Div.—William T. 
Ylvisaker was named general man- 
ager, succeeding Eli Ogulnick, who 
has resigned. 


Vickers, Inc. —Gregory M. Mce- 
Keown was appointed to the newly 
created position of branch operations 
manager, Machinery Hydraulics Div. 


Cadillac Motor Car 
Div., General Motors 
Corp. — Nicholas J. 
Stock was appointed 
assistant manager of 
purchases. 


Surface Combustion Corp.—Henry M. 
Heyn wes elected corporation president 
and president of Surface Industrial Div. 
and Robin A. Bell was elected corpora- 
tion executive vice-president and presi- 
dent of Janitro/ Div. 


Allis-Chalmers Mfg. Co.—Clinton 
F. Kucera was named manager of the 
New York district office of the Indus- 
tries Group. 

Dayton Rubber Co.—Roger Wise 
has been appointed merchandise man- 
ager for the Tire Div. 

Michigan Tool Co.—Henry Wohlers 
has been appointed to the newly cre- 


ated post of staff engineer for the 


machine and tools division. 

Pratt & Whitney Co., Inc.—Albert 
L. Knapp, vice-president and man- 
ager of the company’s machinery di- 
vision and Edward J. Shages, vice- 
president and manager of its cutting 
tool and gage divisions, have been 
named to head the sales activities of 
their respective operations. 

Gardner-Denver Co.—Robert Wil- 
liams has been named general plant 
adviser; A. J. Kathmann, works man- 
ager; G. A. Schumacher, manager of 
foundry operations, with headquar- 
ters in Quincy, Ill.; and E. J. Brown, 
LaGrange foundry superintendent. 

Hughes Aircraft Co.—Dr. Joseph 
M. Denney has joined the Nuclear 
Electronics Dept. 

Associated Spring Corp.—Ralph L. 
Carroll has been promoted to man- 
ager of the Cleveland sales office. 


Oilgear Co.—H. E. Seifer has been 


elected a vice-president. 
leis dae J 


Co., Metallurgical 
Products Dept.—Grant 
A. Morrison has been 
named manager of 
product design and 
application engineer- 
ing. 


Superior Tool and 
Die Co. — Wolter S. 
Jakubowski was elect- 
ed executive vice-pres- 
ident and general man- 
ager. 


Eaton Mfg. Co., Valve Div.—Don- 
ald D. Roberts has been promoted to 
sales manager. 

SKF Industries, Inc. Stuart J. 
Northrop was appointed chief indus- 
trial engineer, Industrial Engineering 
Dept. 

Campbell Chain Co.—Melvin H. 
Campbell was elected executive vice- 
president and Robert P. Leister was 
named secretary-treasurer. 

Vickers Inc.—W. S. Bobier was ap- 
pointed chief engineer, Detroit Ac- 
tivity of Aero Hydraulics Div. 

Crucible Steel Co. of America 
L. Il. Ferrall was elected executive 
vice-president and J. D. Dickerson 
vice-president—operations. 
Cornell Aeronautical Laboratory, 
Inc.—Ira G. Ross was elected presi- 
dent. 

Raytheon Mfg. Co.—John T. 

Thompson has been appointed man- 
ager of the newly formed Distributor 
Products Div. 
Carl I. Col- 
lines was named vice-president and 
assistant to the president; Joseph W. 
Kennedy, Jr., vice-president in charge 
of the Superior Steel Div., and Reid 
M. Pittenger, vice-president in charge 
of the Ohio Seamless Tube Div. 

Chandler-Evans—F. Donald Dildine 
has been named director of purchas- 
ing. 

Baldwin - Lima - Hamilton Corp. — 
Jacques W. Lourie has been named 
director of foreign sales for the firm’s 


Copperweld Steel Co. 


six industrial divisions. 

Eaton Mfg. Co., Stamping Div. 
John P. Coros has been made chief 
chemist, and Ray Dillenbeck was 
named sales engineer in the Detroit 
office. 

Controls Co. of America—J. Philip 
Starbuck has been elected vice-presi- 
dent in charge of industrial relations. 

(Turn to page 39, please) 
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Here’s how Transultex reduces 
automatic screw machining costs 


Texaco Transultex Cutting Oil reduces the frictional 
heat at the chip-tool interface. This prevents chip weld- 
ing, lengthens tool life and lowers power consumption 

rransultex is transparent, and stays that way in your 
machines. Inspection is easier. Machined surfaces stay 
clean, come out with a better finish. Which means fewer 
rejects, more production. 

Texaco Transultex Cutting Oils are part of the com- 
plete line of Texaco Cutting, Grinding and Soluble Oils, 
all designed to help you increase production and lower 


costs. Simply call the nearest of the more than 2,000 


Texaco Distributing Plants in the 48 States, or write 
The Texas Company, 135 East 42nd Street, New York 
17, New York. 


TUNE IN... Metropolitan Opera Radio Broadcasts Every Saturday Afternoon 


‘ 


y, IN ALL 
J 48 STATES 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION 


DOWNTIME, MAINTENANCE) 





Since 1903... 
PARTNER 

IN PROGRESS 
to the 
AUTOMOTIVE 
INDUSTRY 








LINCOLN — One of the many fine motor cars using Perfect Circle 
piston rings for both original equipment and replacement service. 


Behind the world-wide preference for Perfect 


Circle piston rings Is a history of more than half a 


century of PC engineering leadership—and more. 
There’s a history, too, of unceasing creative re- 
search... 
better...matchless manufacturing skills...and 


scores of contributions to the forward march 


a constant search for the new and the 


of the automotive industry, year after year 
Whenever you have a problem concerning piston 
rings or related engine components, you are 
invited to call upon our engineering and research 
facilities. Perfect Circle Corporation, Hagers- 
town, Indiana; The Perfect Circle Co., Ltd., 


Don Mills, Ontario, Canada. 


PERFECT CIRCLE /isron eines 
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Allis-Chalmers Mtg 
Co.—J. D. Morris was 
made manager of the 
new Ufility Tractor 
and Equipment Sales 
Dept. 
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Dow Chemical Co. Eugene J. 
Quackenbush was named manager of 
the Detroit sales office, succeeding 
Walter J. Truettner, who resigned. 

sjorg-Warner Corp., Ingersoll Prod 
ucts Div.—Blaz A. Lucas has become 
manager of sales 

Navan Products, Inc.—H. O. Bales 
has been made manager for Navan, 
a wholly owned North American Avi- 
ation, Inc., subsidiary. 


Dayton Rubber Co.—Orville P. Jes- 
ter has been named manager of origi- 
nal equipment. 

National Research Corp.—Dr. Ray- 
mond L. Bislinghoff and Dr. Wayne 
B. Nottingham, both senior profes- 
Institute of 
Technology, were appointed consul- 


sors at Massachusetts 


tants. 


Mack Trucks, Inc.—P. O. Peterson 
has been elected board chairman, suc 
ceeding E. D. Bransome, retired 


Clark Equipment Co., Industrial 
Div.—Douglas A. Whitney has been 
named manager of the Newark, N. J., 
branch and William C. Portman was 
Cleveland 


made manager of the 


branch. 

Vertol Aircraft Corp.—Karl Fritsch 
has been named chief development 
engineer. 

On Mark Howard N. 
Sherman has been appointed 
manager. 


Couplings 
sales 
Burroughs Corp.—C. L. Register 
has become manager, ballistic missile 
division. 

Midwest Carbide Corp.—L. F. Lou- 
trel has been elected chairman of the 
board and James W. Dunham su 
ceeds him as president. 
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Hyster Co.—Ray M. Ronald and Frank 
A. Rostedt were elected vice-presidents 


Standard Oil Co. (Indiana)—Daniel 
P. Barnard has retired as research 
coordinator 

Hanson-Van Winkle-Munning Co. 
Howard L. 
ager of special products sales 
Philip N. Buck- 


dairector- 


Wright was made man- 


Chrysler Corp 
minster has been named 
overseas operations for the Export 


Div. 
Frank 
Wylie was promoted to the newly 


Dodge Div., Chrysler Corp. 


created position of director of public 


relations, Dodge cars and trucks 


Miniature Precision Bearings, Inc. 
Harold H. Gillespie is now general 
manager of the Split Ballbearing Div 
New York Air Brake Co.—William 
L. Kadau was named director of per- 
sonnel, Kalamazoo Div 
Napco 


Wolfert has been named to the newly 


Industries, Inc. Paul J. 


created position of marketing direc- 
tor 

National Automatic Tool Co., Inc. 
N. H. Forsythe was elected president 

Robertshaw-Fulton Controls Co., 
Acro Div.—M. S. Feltz was named 
marketing manager. 

Motorola Communications & Elec- 
Frank W. Walker has 


been named a vice-president and man 


tronics, Inc 


ager, government sales. 

Firestone Tire & Rubber Co.—Tom 
J. Norman has been named manage? 
of national accounts and government 
sales 

Abbey-Etna Machine Co.—Stanley 
L. Nitkiewicz was promoted to chief 
engineer 

Decker Mfg. Ca, Ltd. 
Wilhide, Jr., has been ap 


jiack & 
Glenn C. 
pointed general manager. 


Rockwell Mfg. Co. 
—William H. Much- 
nic has been elected a 
vice-president 


Willys Motors, Inc.—James Beattie, 
Jr., was named assistant general sales 
Ritchey, director 
of advertising and merchandising for 
Willys Sales Corp. 


manager and C. M. 


Stewart-Warner Corp., Alemite & 
William J. Hawkins 
has been named general service man- 


Instrument Div. 


ager. 





Necrology 


William R. Wilson, 73, automo- 
bile executive who was formerly 
associated with the Dodge broth- 
ers, died June 6, at Grosse 
Pointe, Mich. 

William A. Chryst, 81, one of 
the founders of the Delco Prod- 
ucts Div. Motors 
Corp., died June 4, at Dayton, O. 


of General 


Harold C. Goehrig, 55, secre- 


tary-treasurer of Industrial 


? 


Bearing Corp., died June 3, at 
Buffalo, N. Y. 

William D. Fielding, 56, assis- 
tant director of sales, General 
Motors of Canada, Ltd., died June 
2, at Toronto, Ont. 

Fred C. Dull, 63, vice-presi- 
dent-treasuer of Monarch Ma- 
chine Tool Co., died June 1. 

William H. Eisenman, 73, sec- 
retary and a founder of the 
American Society of Metals, died 
May 30, at LaJolla, Calif. 

George H. Hauser, 62, assis- 
tant to the president of Republic 
Aviation Corp., died May 27, at 
Garden City, L. IL. 

Ernest G. de Coriolis, 75, di- 
research of Surface 
died recently, 


rector of 
Combustion Corp., 
at Toledo, O 
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Tools for Schools Program 
Will Start This Summer 


First shipments of surplus Govern- 
ment tools to educational institutions 
under an expanded “tools for schools” 
program will start about August 1, 
and a heavy flow of equipment will 
be underway about two months later 

Government officials estimate that 
in the first 12 months of the program 
some 5,000 lathes, milling, drilling, 
and grinding machines, and related 
equipment will go to junior and senior 
high schools, technical schools, col- 
leges and universities. 

Over the next few years, officials 
of the U. S. Welfare Dept. expect 
some 25,000 to 50,000 major tools to 
be shipped, plus smaller units such as 
hand tools and equipment related to 
the major items. 

So far, schools in 40 states have 
put their tool needs at more than 465,- 
000. Federal officials say this will 
mean in effect a “shortage of surplus 
tools” for the school program. While 
the Government generates better than 
13,000 surplus tools a year, they said, 
only about 25 per cent fit the cate- 
gories requested by the schools. 

The program has been in effect for 
some time, but on a small scale. Last 
year, for instance, only 1200 surplus 
Government machine tools were sent 
to schools across the country. 

The tools are those declared surplus 
to military and other Government 
needs. Officials of the Business and 
Defense Services Administration point 
out that by placing these tools in 


40 


AUSTIN TRUCK 


Newest range of Austin 
7-ton trucks features o 
forward - control cab 
with large wrap-around 
windshield and flatten- 
ed fenders that serve 
as steps. The 311-cu 
in. Diesel engine, de- 
veloping 105 bhp at 
2600 rpm, drives 
through a four-speed 
gearbox that incorpor- 
ates a pfo for a com- 
pressor or ofher auzxil- 
iory equipment. Chas- 
sis are available in 
120-, 150- and 160-in. 
wheelbases. 


schools under a donation system, the 
Government is relieved of the storage 
burden and at the same time does not 
have to sell them on the open market. 

In addition, defense officials say 
these tools will be dispersed in schools 
and in an emergency can be used 
again to restart defense production 
lines. 

Participating in the program are 
the following associations: National 
Machine Tool Builders, National Tool 
and Die Manufacturers, American 
Machine Tool Distributors, National 
Industrial 


Machinery Dealers, and 


Heating Equipment. 


New Corning Glass Mirror 
May Be Boon to Truckers 

Corning Glass Works engineers 
may have solved one of the truck 
drivers’ worst problems: how to keep 
outside rear-view mirrors free of 
snow and ice. 

The solution consists of a mirror 
made of Pyrex brand flat glass coated 
with an electrical conducting rear 
surface. The company said the glass, 
which gets power from the truck’s 
battery, can melt thick ice in five 
minutes at 20 F below zero. 

In addition to the rear coating, the 
mirror is coated on the surface with 
a reflective material which is fired in. 
This makes it highly resistant to cor- 
rosion and eliminates double images, 
according to Corning. 

The company said the new develop- 
ment is now being tested for possible 
use in bus side doors and windows, 


and for passenger car windshields. 


Bendix Filter Expands Plant; 
Will Move Coast Operation 
Bendix Filter Div. is expanding its 
main plant in Madison Heights, Mich., 
to make room for the manufacturing 
operations now carried on at Van 
Nuys, Calif. The 14 per cent expan- 
sion at the Michigan plant will pro- 
vide 100 per cent more space than 
presently available in California for 
manufacture of Poroloy and Poromesh 
filters of sintered wound-wire and 
sintered and rolled woven wire cloth. 
In addition to the Van Nuys equip- 
ment which will be moved, the new 
plant area will house new production, 
laboratory and quality control equip- 
ment. The West Coast Branch will 
continue to serve as a sales and ap- 
plication engineering department. 


TIGROTTO IS POWERED BY 4-STROKE DIESEL ENGINE 


New 35-ton Tigrotto built in Italy is powered by a 4-stroke Diese! engine with 4 
cylinders in line rated at 67 hp at 2400 rpm. Engine features wet cylinder liners. 
Vehicle is built on @ 117-in. wheelbase and frome has straight side members. 
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1 carbon flat spring steel to reduce 
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you buy flat spring 
you get it. Specify Roebling. Write Wire 
1 Cold Rolled Steel Produc 


ts Division, John A. Roebling’s 
ns Corporation, Trenton 2, New Jersey. 
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Subsidiory of The Colorado Fuel 
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ohn Deere Waterloo Tractor 


Who reads AUTOMOTIVE INDUSTRIES 


at John Deere? 


Twice each month Deere & Company executives look to A.1. for latest 
news in their fields. Automotive Industries subscribers among the key 
men of this outstanding manufacturer of self-propelled farm equipment 
number over 100—in management, engineering, production and sales, 
In addition to the 56 engineering and 40 production subscribers, many 


others in these departments read routed copies regularly. 


Ihere’s a mighty good reason why over 21,000 busy men prefer A.I. 
It gives them exclusive, authoritative coverage of latest design and pro- 
duction developments. Some 3700 manufacturers of cars, trucks, buses, 
tractors, aircraft, engines, parts, and powered agricultural and construc- 
tion equipment value this editorial service highly. They have a lot to say 
in the spending of $15 billion annually by their companies. Build your 


sales with a consistent advertising program in A.I. 


AUTOMOTIVE INDUSTRIES ; 


Chestnut and 56th Streets + Philadelphia 3 


Chilton Publication 


9, Pa. 
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We took a tip 
from a typist 


The question came up at a Heads-of-De- 
partments meeting. Production told Per- 
sonnel that his new typist asked that a 
portion of her salary be set aside for U. S. 


Savings Bonds. Could it be arranged? 


This one question posed another: How 
many more employees, like the typist, 
would like to buy Savings Bonds auto- 
matically through Payroll Savings, yet, 
were not aware that we've had a Plan for 
years? 

Finding out was simple. 


A phone call brought the assistance of 
our State Savings Bond Director. He 
helped plan a company-wide campaign, 
and provided all the materials to inform 
our people about the advantages of U. S. 
Savings Bonds. Everyone received an ap- 
plication card. 

The upshot? Employee participation 
shot up to the highest percentage since 
the mid-Forties. And the whole program 
was conducted in good order. Work was 
never interrupted. 

Today there are more Payroll savers 
than ever before in peace time. Look up 
your State Director in the phone book or 
write: Savings Bonds Division, U. S. 
Treasury Dept., Washington, D. C. 


AUTOMOTIVE INDUSTRIES 


"shaves 
~ 





THE U.S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR ABOVE. 
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oo ig Fellows 
No. 4GS 
GEAR SHAPER 
with Variable 
Stroke and 
Feed Unit 


THE 
PRECISION 
LINE 
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changes Stroke and Feed 


LY Cuts production time... 
L Lowers overall costs 


Now...you can lower overall costs by 
using the Fellows No. 4GS Gear Shaper 
with the new, optional Variable Stroke and 
Feed Unit which automatically changes the 
rate of stroke and rotary feed between first 
and second cuts at any selected ratio within 
the speed and feed ranges of the machine. 


With the Variable Stroke and Feed Unit the 
No. 4GS can make two cuts, and give you 
two-cut quality, in approximately the same 
time required for a single cut. There is no 
need to compromise on cutting speeds or 
feeds. Roughing and finishing cuts can be 
made at rates which are optimum for cutter 
and material. 


Cutter wear is minimized, and finish is 
improved, because you can select and use 
the best combination of strokes per min- 
ute and feed per stroke of the cutter for 
each cut. Once the selector switches and 
gear ratios have been set, changes in speed 
and feed occur automatically during the 
cutting cycle. 


The Variable Stroke and Feed Unit is 
available as an optional unit on all Fellows 
No. 4GS Gear Shapers. The selector 
switches for this unit can be set to operate 
the machine as a standard Gear Shaper ; to 
change either the strokes per minute or the 
rotary feed for the finish cut; or, to change 
both stroke and feed for the finish cut. 


The No. 4GS provides nine cutter speeds 
ranging from 98 to 635 strokes per minute 
and rotary feeds ranging from 0.008” to 
0.028” per stroke, based on a 4-inch pitch 
diameter cutter. Set-ups are easy and fast 
for internal or external, spur or helical 
gears, as well as cams, splines and other 
non-involute shapes up to 6” pitch diameter 
and 2” face width. 


For full information, get in touch with 
your nearest Fellows representative. If 
you would like to have a 72-page booklet 
describing the Fellows No. 4GS Gear 
Shaper and its operation, just write to any 
Fellows office. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 


Branch Offices: 


Gear Production Equipment 
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Higher Compression Ratios 
Analyzed at SAE Summer Meeting 


By Charles A. Weinert 


VALUATIONS of ultra-high compression ratios in 

gasoline engines and combustion noises high- 

lighted the Summer Meeting of the Society of 
Automotive Engineers. Held in Atlantic City, N. J., 
on June 8-13, this national conference was attended 
by more than 1000 representatives of the automotive 
industries. 

The program encompassed 19 technical sessions, at 
which 55 papers were presented by specialists in their 
respective fields. Subjects discussed in the technical 
sessions included engine behavior, new materials, steel 
suspension springs, aluminum applications, power con- 
trol systems, lubrication, highway safety, vehicle noise 
reduction, and even nuclear rocket propulsion. A 
roundtable discussion on cost reduction, as well as 
panel discussions on industrial research and on im- 
praqvements in seats, were also on the extensive agenda. 

At the main luncheon meeting, Arthur W. Pope, Jr., 
Waukesha Motor Co., was presented the Horning 
Memorial Award for his outstanding contributions to 
the development of fuel research engines and equip- 
ment. In his lecture “Single-Cylinder Engine Fuel 
Research” he reviewed the efforts which had been 
made for evaluating fuel anti-knock quality, and de- 
scribed newer instruments which have been developed 
to solve the problem of measuring fuels in the range 
above 100 octane. 


Compression Ratio Study 

Further increases in compression ratio will offer 
substantial, though diminishing-return, improvements 
in thermal efficiency of gasoline engines. But the top 
usable ratio with present-day engine designs is 17 to 1. 
These facts were drawn from an investigation of com- 
pression ratios ranging from 9 to 1 up to 25 to 1. 

The study showed that the thermal efficiency of the 
test engines peaked at 17 to 1, dropping off at the 
higher ratios. The drop-off above 17 to 1 was attrib- 
uted primarily to delayed completion of the combus- 
tion process. D. F. Caris and E. E. Nelson of General 
Motors Corp., authors of the paper, did point out that 
certain changes in combustion chamber shape and pro- 
portions, while presenting other undesirable com- 
promises, could undoubtedly up the compression ratio 
at which thermal efficiency reached its peak. 


16 


Combustion Noises 

It was evident at the meeting that obstacles must be 
overcome before higher compression ratios are com- 
mercially practical. The session at which the above 
paper and eight others were presented—and which, 
incidentally, was the most popular at the meeting— 
also included discussions of hot starting noise, hot 
cranking difficulty, after-running, spark knock, wild 
ping, rumble, and a newer noise called thud. 

Rumble is a low-frequency engine noise, generally 
observed at high vehicle speeds with wide open throt- 
tle. Like wild ping, rumble is erratic and results from 
surface ignition by combustion chamber deposits. 
Thud is another low-pitched engine noise from high 
rates of pressure rise, but has been found in the ab- 
sence of combustion chamber deposits. Tendency of 
an engine to produce thud is likewise greatest at wide- 
open throttle and high speed. 

Fuel composition has been found to have an influ- 
ence on rumble and thud. Fuel blending and additives 

such as tricresyl phosphate or phosphorus) have re- 
duced rumble considerably. There may also be some 
associations between spark knock and wild ping, and 
rumble and thud. Most of the investigators felt that 
development of both improved combustion chamber 
designs and fuels will be needed to resolve the situa- 


tion. 


Aluminum-Silicon Alloys 

Hypereutectic aluminum-silicon alloys, defined as 
aluminum alloys containing more than 11.6 per cent 
silicon, are regaining interest for such applications as 
pistons, cylinder liners, rocker arms, cylinder blocks, 
and brake drums. This interest has been stimulated 
by reports that the Germans are using these wear- 
resistant alloys for engine cylinder walls. 

According to Richard M. Smith, Aluminum Co. of 
America, the German technique of primary silicon con- 
stituent refinement appears to be the answer to prior 
foundry problems. A suitable phosphorus addition to 
the melt acts to refine the primary silicon crystals, 
giving the material a relatively fine uniform structure. 


Aircooled Engines 
Small aircooled engines for truck and trailer refrig- 
eration and general utility use received much attention 
during a session in which six papers were given by 
builders and users of the engines. 
One of these speakers indicated that at present there 
are 170,000 refrigerated trucks and 30,000 refriger- 


Automotive Inpustrigs, July 1, 1958 





ated trailers, of which 54,000 are mechanical refrigera- 
tion units. And that surveys show the production of 
frozen food in 1966 will be about nine billion pounds, 
more than double that of today, a large proportion of 
which will be transported by truck. The market is 
therefore sizable. 

The users are principally interested in added life 
and reliability of the engines. Valve gear, ignition, 
carburetion, bearings, oil control, large capacity oil 
pans, and stronger structural components were among 
the items generally agreed upon as areas in which 
detail refinements can be made. 


New Materials 

Three new materials were “previewed” in anothe1 
session. 

Delrin, described as an acetal resin made from for- 
maldehyde, was said to be a new thermoplastic unlike 
any material now on the market. It is not yet commer- 
cially available, but is being produced in limited quan- 
tities for application studies. Tests have shown the 
material to have high strength, good fatigue life, low 
creep, abrasion and corrosion resistance, good fric- 
tional properties, and excellent solvent resistance, with 
ability toe retain its properties at elevated tempera- 
tures, according to H. H. Goodman and J. D. Young 
of E. I. du Pont de Nemours & Co., Inc. They predicted 
a wide variety of automotive applications for such 
parts as door handles, ball joint seats, casings for me- 
chanical controls, and housings for instruments as wel! 
as for mechanical components 

Indications that iron-aluminum base alloys can be 
developed which will resist atmospheric corrosion and 
high-temperature oxidation, without the penalty of 
high cost, were reported by four representatives of 
the Nuclear Div., The Martin Co. They said the most 
striking characteristic of the alloys is phenom 


A New Look at High Compression Engines 


By D. F. Ceris and E. E. Nelson 
GENERAL MOTORS CORP. 


| ie should be remembered that the One of the major 


trend in thermal efficiency versus 
compression ratio as presented in this 


report was determined with engines in the top center 
compression engines. 
solution to this problem is not known 


of conventional present day design. 
The fact that the brake thermal ef- 
ficiency curve peaked at a compres- 


sion ratio of 17 to 1 (see Fig. 1) eral possibilities 


should by no means imply that this is amined. 
a fixed relationship, nor that this re- 


port therefore defines the maximum 


has been highlighted by this study is 
that of obtaining complete combustion 
region of “high” 


at this time; however, there are sev- 
that could be ex- 


For example, the combustion cham- 


resistance to high-temperature oxidation, which can 
be made to exceed that of any stainless steel. 
Properties of a new family of fine-grained erystal- 
line materials made from glass, called glass-ceramics 
and trademarked Pyroceram, were described by W. W. 
Shaver and S. D. Stookey, Corning Glass Works. Ap- 
plications now under consideration, it was said, in- 
clude use in air compressor blades, brake shoes, struc- 
tural parts for aircraft, piston heads, and high-tem- 


perature bearings. 


Motor Oils 

Multigrade motor oils, properly blended, give in- 
creased fuel economy and added engine life with equiv- 
alent or lower oil consumption, according to C. C. 
Colyer and J. M. Miller, Standard Oil Co. (Ind.). They 
pointed to the results of field tests over three million 
miles of heavy-duty operation as “dispelling the reser- 
vations held by some engine builders and fleet opera- 
tors concerning multigrade oils.” 

In reporting on laboratory oil consumption tests, 
J. S. Coon and D. E. Loeffler, Shell Oil Co., said it was 
found that oil lost through the valve assembly consti- 
tuted one-third to one-half of the total consumption in 
the test engine. They suggested mechanical design 
studies for control, as a means of affording an impor- 
tant increase in operating economy. 

These authors likewise reported that a well-designed 
multigrade oil will outperform a single grade oil both 
in starting ease and in oil mileage. Its economy, they 
asserted, can be maximized by use of an efficient VI- 
improving polymer, combined with a base oil having 
low volatility. 

More details on some of the foregoing subjects, and 
selected portions from a few of the many other out- 
standing papers presented at the meeting, are con- 
tained in the following extracts: 


lug would be independent of com- 
plug I 


pression ratio. If the stroke-bore 
ratio and displacement were held con- 
stant, as was done in this study, it 
would be necessary to decrease the 
quench thickness as compression ratio 
problems which increases. However, there are some 
practical limitations which control the 
amount that the quench thickness can 
be decreased in production engines. 
A satisfactory 
Another design change which may 
improve the combustion characteris- 
tics of the higher compression ratio 
engines would be to keep the area- 
volume ratio of the combustion cham- 
ber constant as compression ratio in- 


useful compression ratio for spark ber could be designed to keep the creases. This could be accomplished 


ignition engines. Proper application 
of the data obtained during this study 
may be instrumental in the develop- 
ment of engines that give thermal 
efficiencies which more closely parallel 


those predicted by theory. any given distance 
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stant as compression ratio increases. 
In other words, the geometric shape 
of the combustion chamber could be 
varied so that the percent of mass at 
from the spark 


mass distribution of the charge con- by use of a larger stroke-bore ratio 


(a long stroke engine). Here again, 
there are some practical limitations 
that govern the amount that the 
stroke-bore ratio can be increased 
without compromise or loss in other 


17 
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COMPRESSION RATIO 


These ideas express some of the 
thinking that 
future refinements of the 
combustion engine. The ultimate goal 
from the engine designer and manu- 
facturer’s standpoint is to develop 
high compression ratio engines with 


may contribute to 
internal 


efficiencies closer to those predicted 
by theory. 





Thudding in HC Ratio Engines 


By W. E. Morris and D. C. Fariss 
E. I. du PONT de NEMOURS & CO., INC. 


— types of abnormal combus- 
tion receiving considerable atten- 
tion during the past few years are 
spark knock, wild ping, and rumble. 
These types of abnormal combustion 
are defined in the CRC terms for use 
in Otto cycle engine combustion. 

Spark knock and wild ping are rela- 
tively high-pitched engine noises 
caused by autoignition of a portion 
of*the air-fuel mixture. Spark knock 
is recurrent and repeatable; wild 
ping is erratic, the result of early 
surface ignition by combustion cham- 
ber deposit particles. Rumble is a 
low-pitched engine noise caused by 
high rates of pressure rise during 
combustion of the air-fuel mixture. 
Like wild ping, rumble is erratic, 
since it too is the result of surface 
ignition by combustion chamber de- 
posits 

Another low-pitched engine noise, 
also due to high rates of pressure 
rise, can be obtained in the absence 
of surface ignition. This noise, called 


“thud,” is similar in mechanism to 
the “benzene thud” obtained in lab- 
oratory test engines. The relation- 
ships among thud and spark knock, 
wild ping, and rumble are indicated 
in Fig. 1. The terms “roughness” 
and “harshness” have been used by 
other investigators to describe the 
noise defined as thud in this paper. 

Thud has been observed in 1958 
production engines during high speed, 
wide-open throttle operation, as well 
as in engines modified to 12 to 1 
compression ratio. Even though thud 
is quite loud at high speed, its low 
pitch relative to the sharper sound of 
spark knock permits determinations 
of road octane numbers in 12 to 1 
compression ratio engines. To de- 
termine some of the characteristics 
of thud and how it is affected by fuel 
consumption, experiments were car- 
ried out with two test cars equipped 
with engines modified to 12 to 1 com- 
pression ratio. 

This brief investigation of thud 
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leads to the following tentative con- 
clusions: 

1. Thud can be obtained in 12 to 1 
compression ratio engines with clean 
combustion chambers or with deposits 
accumulated under heavy duty con- 
ditions. 

2. The tendency of an engine to 
produce thud is greatest at wide-open 
throttle, high speed, and high spark 
advance. 

3. When thud occurs in the absence 
of spark knock, benzene, clear and 
leaded toluene, leaded isooctane, and 
a leaded catalytic reformate differ 
little in thudding tendency. e 

4. Precombustion reactions or some 
other factor associated with spark 
knock can intensify thud. 





Aluminum Engines— 
Cylinder Liners 


By James M. Smith 
and Richard M. Smith 
ALUMINUM CO. of AMERICA 


owe wear-resistant qualities of hy- 


pereutectic aluminum silicon al- 
loys have long been known. Only 
limited application was realized be- 
cause of their relatively poor ma- 
chining and foundry characteristics. 
Improvement in metal cutting tools 
and development of silicon constituent 
refining techniques have resulted in a 
renewed interest in this class of 
alloys. 

Exploratory tests of a few promis- 
ing alloys and coatings have been con- 
ducted in a wet liner truck engine. 
The program is not yet finished, but 
preliminary results are shown in Fig. 
1. Average rate of wear in the ring 
pocket is shown together with the 
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Average 
weer in 


rate of 
the 


ring 


pocket of wef cyl- 


inder 


ooe 


100 HOURS - INCHES 





TOP OF fine 


number of hours of operation on the 
following cycle: 30 3500 
rpm, full throttle; 20 minutes at 1400 
rpm, full throttle with ignition set to 
produce medium to heavy detonation, 
followed by 10 minutes at 500 rpm, 
load. Water and sump tem- 
peratures were controlled at 180 and 
Testing was car- 


minutes at 


no oil 
200F, respectively. 
ried on in four cylinders; the remain- 
ing two were in standard cast iron 
for control. 

Initial testing of 356-T7 alloy liners 
used 


rings 


compression 


The last 


uncoated, 
with bevelled edges. 


step-cut 


TRAVEL 


50 hours were with chrome 


torsional compression rings. 
skirts flash-chrome 


ton were 


liners 


plated 


The pis- 


plated 


in these liners only, all others were 


with 


compression 


immersion coated 
plated 


were 


torsional 
used in testing the high 
aluminum alloy liners; 


tin. C 


hrome 
rings 
silicon 


all other liners 


were operated with unplated torsional 


compression rings 


Although laboratory conditions can 
hardly be considered to be comparable 
to service, the exploratory nature of 


these tests warrants the 


tnat 


conclusion 


aluminum alloys are promising 


as a cylinder material. Uncoated al- 
loy 356-T7 with 7 per cent silicon is 
very comparable to the cast iron liner 
material standard in this engine. A 
hypereutectic aluminum-silicon alloy 
containing a nominal 20 per cent sili- 
con developed an even lower rate of 
wear when run as an uncoated liner 
surface. The wear rate of the sprayed 
molybdenum coating is shown to be 
approximately the same as that of the 
standard iron liner, and the electro- 
lytic iron plate developed an extreme 
wear rate in the ratio of 5 to 1 com- 
pared with cast iron. 

These engine tests will be continued 
to include other coatings and alumi- 
num alloys, operation with low water 
temperatures to promote corrosive 
wear, and with ingested dust to more 
nearly simulate service conditions. 

Liner temperatures were taken at 
the top of ring travel 1/16 in. under 
With the water 
controlled to 
and the 
3500 

op- 
average, 


surface. 
and oil temperatures 
180F and 200F, respectively, 
load at 
liners 


the inner 


engine developing full 
rpm, the aluminum alloy 
erated 40 deg cooler, on the 
It can be expected 
and 


than cast iron. 
that ring 


temperatures will be lower when op- 


piston groove crown 


erating in aluminum alloy liners. 





1958 Thunderbird Body Design 


By D. N. Frey, J. R. Hollowell and J. L. Martin 


FORD DIV., FORD MOTOR CO. 


— Thunderbird has unit body- 
frame construction (Fig. 1). The 
front structure of the underbody in- 
cludes a front cross member, and an 
engine mount or No. 2 cross member 
with conventional “bee-hive” spring 
pockets. A transition is made from 
the front rails to the center car sec- 
tion by a “crank” configuration which 
is reinforced both above and below to 
provide what can best be described as 
a “torque box.” An extension under 
the front floor is used to reinforce the 
cowl, tunnel, and front floor area. The 
transition in the torque box area al- 
lows the main structure to move out- 
board to the sills or rocker panel area 
and then rearward to another transi- 
tion. The side structure is carried by 
rear rails over the kickup and to the 
rear end of the car. 

Cross structures are utilized at the 
cowl, at the rear seat riser, at the 
transition of sill to rear rail, and at 
the rear end of the rear rail. The 


Automotive Inpustries, July 1, 1958 


rear mount the 
providing additional 


ally under the front seat. 


engine spans 


structure 


tunnel 
later- 


The construction in the passenger 
compartment with outboard rail 
tions, flat floor and high section tun- 
nel allows the car to be styled low 
and yet have satisfactory entrance 
room and four-passenger seating. The 
thin, flat roof section and small roof 
rails ptovide a good entrance condi- 
from “A” point to windcord or 


sec- 


tion 


Fig. 1—Cutaway of 1958 Ford Thunderbird unitized 





to the top of the door opening. The 
flat floor construction gives good chair 
height seating comfort for both front 
and rear passengers. Good seating 
and ease of entrance with low car 
height are considered to be major ad- 
vantages with this type of unit body 
frame construction. 

The upper structure crosses the car 
at the front of the hood, cowl, and 


windshield, rear seat back, upper back 
panel, and at the rear of the luggage 
compartment. Additional areas of re- 
inforcement are in the front fenders, 
front fender splash panels, roof, quar- 
ter panels, wheelhouses, and inner 
panels directly aft of the wheelhouses. 
These configurations provide an ex- 
tremely rigid structure in bending 
and torsion. 





lron-Aluminum Base Alloys— 
Cheap Stainlesses of the Future? 


By Blake King, J. J. Mueller, N. N. Ida and F. G. Tate 
NUCLEAR DIV., THE MARTIN CO. 


ae MINUM base alloys exhibit 
unsurpassed oxidation resistance. 
There are indications that aluminum 
and chromium in combination impart 
room-temperature corrosion resistance 
to iron in much the same manner that 
chromium alone does. Iron-aluminum 
base alloys tend to be deficient in 
room-temperature ductility, in weld- 
ability, in -high-temperature strength, 
and in their susceptibility to work- 
hardening. However, their qualities 
can be improved by means of alloy- 
ing additions and through refinement 
of preparation and heat-treating 
methods. The experimental alloys 
prepared by The Martin Company 
compare favorably in strength and 
ductility at both high and low tem- 
peratures with ferritic stainless steels. 

It is unlikely that Fe-Al or Fe-Cr- 
Al base alloys can compete at pres- 
ent with the straight chromium stain- 
less steels in applications requiring 


only resistance to atmospheric cor- 
rosion. In the event of a chromium 
shortage, however, they would prob- 
ably offer advantages with regard to 
cost and availability. In high-tem- 
perature service, their superior oxi- 
dation resistance recommends them 
for immediate use where high-tem- 
perature strength must be combined 
with oxidation resistance. Presently- 
developed alloys can be used to clad 
high-hot-strength materials. 

Further development of Fe-Al base 
alloys can be carried out profitably by 
means of semi-empirical methods, 
though a great need exists for basic 
data on the metallurgical peculiari- 
ties of the Fe-Al system. Immediate 
goals of The Martin Company include 
the development of air-melting pro- 
cedures, the substitution of low-carbon 
scrap steel for the ingot iron used in 
experimental work, and the maximiza- 
tion of aluminum content. 





Electrical Systems for Trucks 
By H. L. Hartzell 
DELCO-REMY DIV., GENERAL MOTORS CORP. 


Generators 


tp often passenger car generators 
do not have enough output, or 
enough bearing life or enough brush 
life for truck operation, and the high 
temperatures resulting from long pe- 
riods of operation at full load are 


damaging to insulation. None of 
these passenger car generators will 
have a charge at idle. 

The heavy duty d-c generators have 
much better durability since they have 
adequate bearings, larger brushes, 
and operate at lower temperatures. 
However, with the high electrical 
loads that are the result of better 


50 


lighting and the use of 6-volt trailers 
on 12-volt systems, these heavy duty 
d-c generators are being worked to 
their maximum capacity and accord- 
ingly, may not have the brush life 
that you desire. The usual d-c heavy 
duty generators, when designed for 
50-60 amp output, do not give a 
charge at idle. 

The a-c generator for a number of 
reasons can have better performance 
for its size than the d-c generator. 
The size reduction is appreciable. For 
instance, a 30 lb a-c generator can 
have the same output as a 45 lb d-c 
generator and in addition have a 
much earlier cut-in speed. The extra 


cost of the rectifier that is required 
by the a-c machine limits its practical 
use to applications requiring more 
than 50 amp output. 

Until recently the rather large and 
somewhat fragile selenium 
that was used with the a-c generator 
subtracted considerably from the 
merits of this type generator. The 
extra mounting requirement, the con- 
fusion of leads and the cooling prob- 
lem involved with this 
brought on a reluctance to use it. 
However, the recent availability of 
the compact, rugged and lower loss 
rectifier, one that is 
enough to be assembled as part of the 
generator package, will give 
impetus to the trend towards the a-c 
generator. These 
gether with some new regulators, will 


rectifier 


rectifier 


silicon small 


more 
generators, to- 


make a very reliable team. My opinion 
is that all tractors that have con- 
tinuous electrical load in excess of 50 
amp, whether used in city or in inter- 
city service, should be equipped with 
these high output early cut-in a-c gen- 
erators and these new regulators. 


New Regulators 
The recent 
conductor components that have char- 


availability of semi- 
acteristics suitable for voltage regu- 
lator application has enabled regu- 
lator engineers to design very stable 
and durable regulators. The rela- 
tively high cost of these semiconduc- 
tor components at the present time 
will make these regulators sell at a 
much higher price than the vibrating 
type. On operations where the cost 
of down-time per hour is in the higher 
range these units will be justified. 
These regulators can handle higher 
field current than can be handled by 
the vibrating type. This 
characteristic is well suited to the 
a-c generators. 


contact 








Employes Invest $48 Million 
In GM Savings-Stock Program 

Salaried employes at General Mo- 
tors invested some $48.1 million in 
1957 in the corporation’s saving-stock 
purchase program. More than 92,000 
employes, or 83 per cent of those eli- 
gible, participated. 

Under the GM plan, up to 10 per 
cent of the employe’s wages are in- 
vested, half in government bonds and 
half in GM common stock. The com- 
pany contributes $1 to each $2 from 
the employe. Since the program be- 
gan in late 1955, $104,492,000 has 
been invested. 
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E. F. Borisch 
1958-1959 AGMA president 


John C. Buehler, vice-president Folke Richardz, vice-president 
AGMA Gear Products Div. 


High Precision Gears 
Discussed at AGMA Meeting 


EVELOPMENT of 

gearing to meet the increas- 

ingly critical needs of cur- 
rent and prospective applications 
was the overall objective at the 
42nd Annual Meeting of the Amer- 
ican Gear Manufacturers Associa- 
tion. 

Held at Hot Springs, Va., on 
June 1-4, the conference had an 
attendance of some 225 executives 
and engineers from major indus- 
tries. Representatives of gear 
manufacturers, machine tool build- 
ers, electrical equipment makers, 
automotive vehicle and component 
suppliers, and aircraft manufac- 
turing companies, among others, 
participated in the program. 


precision 


Two Principal Divisions 

The Association has reorganized 
its activities’ setup, and this was 
discussed at the opening general 
session. There are now two prin- 
cipal divisions—designated Techni- 
cal Div., and Gear Products Div. 
Essentially, Technical Div. commit- 
tees in the future will handle basic 
gear engineering standards; while 
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Gear Products Div. committees will 
be concerned with the commercial 


and performance aspects of gears, 
reducers and related gear products 


being sold as such. 

During the course of the confer- 
ence a considerable number of com- 
mittee meetings were held. In gen- 
eral, these meetings had to do with 
primary gear and component stand- 
Subjects included tooth 
forms; fine and coarse pitch gears; 
spur, bevel, helical, herringbone, 
and worm gears; gear strength and 
durability ratings; and gear mate- 
rials. Also automotive gearing; ma- 
chine tool gearing; aircraft engine 
and PTO gearing; aircraft, rocket 
and missile control gearing; lubri- 
cation; marine reverse units; gear- 
motors; and speed reducers. 


ards. 


Many Gear Applications 

It will be evident from these 
listings that a large variety of ap- 
plications were discussed. As an 
example of the work in process, the 
Automotive Gearing Committee 
has under discussion the develop- 
ment of noise control standards for 


AGMA Technical Div. 


J. F. Murray 
1958-1959 AGMA treasurer 


helical transmission gears. The 
Aircraft, Rocket and Missile Con- 
trol Gearing Committee had on its 
agenda the presentation of a pro- 
posed standard “control gear ac- 
curacy specifications.” 


Angular Accuracy 

Results of an investigation of 
the effect on angular accuracy of 
the various errors which can occur 
in a gear were reported in a paper 
presented by Ferdinand Freuden- 
stein, consultant for Bell Tele- 
phone Laboratories and associate 
professor of mechanical engineer- 
ing, Columbia University. Title of 
the paper was “Angular Accuracy 
of Precision Spur Gears Under No- 
Load Conditions.” The author, in 
his introduction, pointed out that 
marked emphasis is being placed 
on accuracy in gear trains because 
in some applications, such as mis- 
siles, small errors in gear tooth 
geometry may materially affect the 
performance of the whole unit. And 
that the true measure of gear ac- 
curacy is the “angular 
error.” 

Angular error was defined as the 
difference between the theoretically 
correct angular position of a gear 
in a gear train and the actual po- 
sition of the gear in the train. 
More precisely, the term angular 
error was used to “denote the an- 
gular deviation from the correct 
position of the driven gear in a 

(Turn to page 82, please) 


so-called 





HE utility of cutting tool ma- 
terials is being greatly ex- 
panded by the availability of 


new grades of cemented-carbides, 


ceramics, and special high speed 
carbide. How the selection of sev- 
eral special types of tool materials 
aided in the solution of a specific 
metal cutting high- 
lighted in a recent report from the 
Borg & Beck Division, Borg-War- 
ner Corp. 

The case in point is the machin- 


problem is 


ing of the recessed surface of the 
hub of the converter pump housing, 
diagrammed below. Area to be ma- 
chined is shown enlarged in the cir- 
cle. As indicated, the hub is welded 
to the stamping by submerged arc 
welding, the hub being of SAE 


1062 steel, hardened to 200 Brinell 
The problem was first to select the 
optimum tool material for plunge- 
cutting to remove excess weld ma- 
terial so as to provide the relief 
for the finishing cut on the surface. 
Due to the nature of the welded 
area, it turned out to have the 
character of an interrupted cut, 
thus complicating the tool problem. 
Normally the finishing operation, 
requiring fine surface finish and 
flatness, would indicate the use of 
a grinder. However due to some 
difficulty in securing the proper 
wheel form, the master mechanic 
decided to perform the entire oper- 
ation in a Monarch 15-in. Hydro- 
Slide lathe, fitted with an air gage 
tracer hydro-slide on the front. 


At right is close-up of work station of Monarch 
lathe in which the recess is machined. The rear slide 
is fitted with a ceramic tool tip for plunge-cut removal of 
welding metal; the front slide is fitted with a Newmef 

tool tip for finish-facing the recess. 


Below is cross-section of converter pump housing, 
showing attachment of the steel hub. The configuration of 
the surface machined in this operation is shown in the circle. 
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The ceramic tool on the rear slide 
is a Vascaloy VR97 ceramic insert, 
one-half inch square, 3/16-in. thick. 
Weld metal is removed by plunge 
cutting with an interrupted cut, at 
the rate of 1000 sfpm. Feed rate is 
0.001 in. per revolution; depth of 
No close toler- 
ances are required since this is 


cut is about %-in. 


simply an undercuting operation to 
provide the relief for the finish cut 
The average life for each corner of 
the tool is 150 pieces. 

Before adopting the ceramic too) 
a tungsten-carbide insert of the 
same size was used. However, this 
had a life of only 40 pieces per cut 
ting edge. Thus the ceramic tool 
has almost four times the life of 
the carbide tool. 

The front slide, used for the fin 
ish cut, is fitted with a triangular 
Newmet throwaway tip—% x 3/16- 
in. This tool generates the 0.060 in. 
radius as well as the surface be- 
1.80lin. and 2.49-in. 
diameters, holding flatness within 
0.0005-in. Surface finish is held be- 


Turn to page 83, please) 


tween the 
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Nineteen-Mile Paint System 
in Ford s Hazelwood Plant 


EARLY a thousand gallons of 
paint, in 16 different colors, 
are supplied daily to 60 
M-E-L 


Division assembly plant of Ford 


stations in the 


spray 


Motor Co. at Hazlewood, near St. 
Louis, Mo. The 
complishing this employs more 
than 100,000 feet of 1'4-in. steel 


means for ac- 


pipe alone. 

Heart of the finishing depart 
ment is the paint circulating sys 
Binks Manu- 
facturing Co., Chicago. The nucleus 


tem, designed by 
x . 


of the system is composed of 32 
paint-mixing tanks, each of 60-gal 
capacity and equipped with air- 
driven agitators. Binks air- 
operated pumps propel the paint 
from these tanks, located in 4 
central storage and control room, 
to the spray stations. Paint not 
used is returned, in the recirculat- 
ing system, to the tanks to begin 
the cycle again. 

The paint starts its journey to 
the finishing department from a 
building located 200 ft from the 
main plant, especially designed for 
handling of 
Here are kept any materials that 


storage and paint. 
might constitute a fire hazard, in- 
cluding transmission oil as well as 
finishing materials. The building 
also houses the paint pumps and 
tanks for the circulating system. 

Each of the 16 colors has its 
own pipe system measuring almost 
6000 ft in length. The pipe lines 
travel from the second floor of 
the paint storage building, under- 
ground beneath a rail spur, and 
into the assembly building. It then 
runs up to the ceiling, and down 
to the paint booths. But first, a 
brief description of the actual cai 
assembly process. 

Operations begin at the receiving 
dock, where parts fabricated in 
other sections of the country are 
delivered and channeled to the 
various departments of the plant 
The entire assembly plant occupies 


more than one million square feet 


of area. Seven miles of conveyor 


lines feed parts to the 1240-foot 
final assembly line. 
The first step in the assembly of 


the body takes place when several 











stampings are joined by spot weld- 
ing to form the floor pan. With 
the spot welding of side panels in 
the next step, the body begins to 
take shape. In order to form a 
body with dimensions, 
framing jigs are employed during 


precise 


the welding process. With the ad- 
dition of roof and trunk, the body 
is ready for the first step in the 
finishing process 

Moving along on a continuous 
conveyor, the body enters a phos- 


(Turn to page 74. vlease } 





Newly painted body shells are closely inspected for quality of finish in the Mercury 
plant. 


Heart of the finishing system at Ford Motor Company's M-E-L Division assembly 
plant near St. Louis are these Binks air operated mixing tanks and air-operated 
material handling pumps. 
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CONDENSED SPECIFICATIONS OF THE FAIRCHILD F-27 


95 ft-2 in. 

77 ft-1.5 in. 
27 ft-6 in. 
45.8 Ib/2q-in. 
10.8 tb/sq-in. 
34,520 Ib 
34,000 Ib 
1320 gais 
1660 gals 


Engines: Two Rolls-Royce RDa 
6 Mark 511 Dart Propiet engines 
with a special gear ratio of 0.086 
to 1 to handle the 12-ft Roto! 
propellers. Advanced Rolls-Royce 
RDa 7 Mark 528 engines are 
available. 


280 mph Span 

1697 m Length 

2500 m Height 
1400 fpm Wing loading 
Mfg. Wt. Empty 40 pass. version 
Gross weight 
Landing weight 
Fuel capacity Airline 

Corporate 


FIG. 1 


Cruising speed 

Range (45 min. reserve Airline 

Corporate 

Rate of Climb 

Single engine rate of climb at 5000 ft and 
maximum gross weight 

Landing distance at gross weight 

Takeoff distance (S.L. at Max. Gr. Wt. 

Stalling speed at landing weight 


350 fpm 
3140 ft 
3680 ft 
73 mph 


Bonding Has Major Role 
in Construction of the F-27 


Built to carry 40 pas- 
configura- 


528 engines. 


PPROXIMATELY 400 major as- 8 
semblies of the new F-27 y sengers, in its airline 
° . tion, it is equipped with cabin and 
David A. Partridge cockpit pressurization, ground and 
in-flight air conditioning, and 
Bendix weather-searching radar. 


Transport, comprising near- 
ly 54 per cent of its total area, will 
be Redux Bunded in a new metal- 
bonding facility nearing 
Hagerstown, Md. 
Division of short to medium 


to-metal 
completion at 
Built by the Aircraft 
Fairchild Engine and Airplane 
Corp., the new building, of about 
80,000 sq ft, is the only installation in the United States. 

of its kind to be constructed for, Designed and developed by Fok- 
and devoted entirely to, metal bond- ker Co. and Fairchild, the F-27 is 
operations. an aerodynamically clean, high 
wing tricycle gear aircraft pow- 
ered by two Rolls-Royce RDa 6 
Mark 511 Dart propjet engines 


After undergoing one of the most 
extensive and stringent component 
testing programs on record, the 
F-27 has been qualified to American 
For example, the fuse- 
lage thoroughly tank tested, 
and two aircraft were tested to de- 
struction. One was destroyed in 
test, the other in fatigue 


meet the specific requirements of 
range operators, 
executive users, local services and 
trunk line air carriers to be built 
standards. 
was 


ing and all related 
Bonding is now being accomplished static 
in the main plant area with assem- test. 


blies for 25 aircraft already com- 


Redux Bonding 


pleted. 
The F-27 is the first gas-turbine 
aircraft 


powered engineered to 


54 


equipped with 12-ft Rotol propellers 
(Fig. 1). It is also available with 
advanced Rolls-Royce RDa 7 Mark 


Redux is a trade name of Aero 
Research, Limited, and derives its 
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name from REsearch at DUXford, 
England. Aero Research intro- 
duced Redux to the aircraft indus- 
try early in 1942 and its develop- 
ment followed from investigations 
made before the war into new mate- 
rials and structures for aircraft. 

Bonding has been used to a much 
greater extent, in the case of the 
F-27, than in any other similar air- 
craft yet produced in the United 
States. It has formed the basis of 
design for the construction of 
nearly 400 major assemblies, as 
was stated above. These assem- 
blies range in size from 3.6 by 13.6 
in. to tapered spar caps measuring 
408 in. in length and panels up to 
52 by 192 in. (Fig. 2). 

The adhesive primarily used in 
the F-27 consists of Redux liquid 
775 and Redux powder 775. After 
the metal surfaces have been de- 
greased and pickled in accordance 
with established procedures, the 
liquid is applied to both parts to be 
bonded and the powder is sprin- 
kled on. Some 
bonded by applying 
plastic sheets of Redux adhesive. 
At this point, the parts can be 
stored for several days, eliminating 
the need for an elaborate produc- 
tion setup in order to expedite the 
parts to prevent contamination or 
spoilage. 

Next in the process is to bond 
the parts together under heat and 
pressure. A hydraulic bonding 
press or autoclave is normally em- 
ployed although more simple equip- 


assemblies are 
pre - mixed 
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press for 


Fairchild designed hydraulic bonding 


FIG. 2 








ment is sufficient for some types of 


bonds. Whatever the equipment 


used, the surfaces are held together 


at a temperature of about 325F 
with a pressure of between 100 and 
200 lb per sq in. for 30 minutes. 
Bonding at Fairchild may be di- 
principal 


vided into four cate- 


gories; flat assemblies or parts, 


contoured assemblies, structural 


shapes and sandwich construction. 
Fiat Assemblies 
This general type of assembly re- 


quires very little tooling and in- 


¢ 








bonding structural shapes produces a constant pressure of 300 psi. 














cludes spar and beam webs, lami- 
nated skins, bulkheads and doublers 
laminated to flat assemblies. Heat 
and constant, equal pressure over 
the entire area of the assembly 
during the curing cycle and until 
the bond has cooled to about 200F 
important require- 


ments needed to produce successful 


are the most 


bonds. 

Most flat bonds require the use 
of a locating fixture which is simply 
a flat sheet of 0.125 in. thick alu- 
minum which is indexed from the 
corners or edges of the outer skin 


FIG. 3 


EXPLODED VIEW OF FAIRCHILD F.27 SHOWING BONDED AREAS 





BONDED AREAS 






_* 
i 


FIG. 4 


Aluminum beads are used to provide fluid pressure to the 
tool in contour bonding operations. 


to locate doublers or stiffeners. A 
0.060 in. silicone rubber pad is used 
between the bonding tools and press 
platen to insure uniform pressure 
over the entire area of the as- 
sembly. 

In bonding large flat assemblies, 
such as bulkheads and spar webs, 
more extensive tooling, especially 
where angles or structural shapes 
are involved, is required. In most 
cases it is necessary to stabilize 
and retain the assembly with a base 
or locating fixture, even though co- 
ordinated tack rivets are used. All 
angles and structural shapes, in 
conjunction with rubber faced pres- 
sure blocks, 
bridges. The uncured rubber is per- 
manently molded to the configura- 
tion of the offsets on the first 
bonding operation. The entire area 
of the assembly must, in some 
cases, receive the same pressure, 
even in areas where no bonding 
occurs. This is done to prevent 
buckling and wrinkling. 

In the production of skin and 
stringer assemblies, Fairchild uses 
a photo-template technique in 


require protective 


26 





which engineering drawings, pre- 
pared on Mylar film to full scale, 
are used to photographically project 
actual dimensions and shapes onto 
the 0.125 in. thick aluminum lo- 
cating device or tool. This method 
eliminates time and _ production 
costs normally incurred in prepar- 
ing elaborate templates and locating 
devices. After the drawings are 
printed directly on the sensitized 
tool, the outlines are cut out of the 
tool and the matching pre-prepared 
parts are located onto the skin by 
placing the tool over the skin and 
inserting the parts into their cor- 
responding holes. The parts are 
held in place by tack rivets in prep- 
aration for bonding operations. 
There can be no mistake as to part 
location because the parts can only 
be inserted into their matching cut- 
outs. The tools are then stored by 
coded number for future use. 


Bonding In Contour 
Skin panel assemblies are bonded 
in contour in order to improve ex- 
terior appearance and aerodynamic 
smoothness. Fairchild, in searching 


FIG. 5 


Leading edges of the wing, stabilizer and fin of the F-27 
are of sandwich construction and are bonded in fixtures of 


this type. 


for the most economical and prac- 
tical method for their particular ap- 
plications, has designed a process 
using aluminum beads to provide 
This 


process is simply a means of trans- 


fluid pressure to the tool. 


forming mechanical pressure, ex- 
erted by the press, into an equal 
fluid pressure applied to the work. 
Bridges are placed over the struc- 
tural shapes being bonded to the 
panel assembly in order to protect 
against crushing in the subsequent 
pressure application and to supply 
paralle] pressure to the flanges of 
the stringers being bonded. The 
cavity of the contour fixture is com- 
pletely filled with 0.187 in. alumi- 
num beads (Fig. 3). When the 
press closes, the pressure plates, 
acting as a piston, exert fluid pres- 
sure through the beads, thus com- 
bining all the advantages of both 
the autoclave and the hydraulic 
press. 

Wing, stabilizer and fin panels 
are bonded in contour bonding fix- 
tures of this type, pressure being 
supplied by a Berthelsen hydraulic 

(Turn to page 80, please) 
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AUTOMATIC CONTROLS 


PRODUCTION—VEHICLES—AIRCRAFT 


By Samuel Cummings 


ELECTRONICALLY 
CONTROLLED MILLER 


An electronically controlled three- 
dimensional miller, made in Britain 
by Fairey Aviation and Ferranti, 

td., is now milling large aircraft 
parts direct from slabs of light 
alloy at the Fairey Works in 
England. 

Fairey officials claim the unit 
can machine integral aircraft com- 
ponents up to 30 times faster than 
any existing system or method used 
in Europe. The 50-ton miller has 
a capacity of 8 ft by 28 ft., and 
machines slab material at speeds 
up to 150 in. per minute. 

Programming is by the Ferranti 
digital system in which a com- 
puter processes the planning in- 
formation. Machine control equip- 
ment consists simply of & servo 
system whose input is the magneti 
tape recordings produced by the 
computer. 

The planner 
chining program from a drawing 
of the workpiece, specifying the 
route to be followed by the cutter 


prepares the ma- 


as well as its feed rate and the 
shape of its path between change 
points. Each point on the drawing 
is given three rectangular coordi 
nates with respect to a common 
datum. 

The program sheet is then re- 
produced on a Creed teletype that 
simultaneously makes a check copy 
and a punched tape. The latter 
serves as input to the digital com- 
puter, which translates the infor- 
mation into a set of pulse trains on 
a magnetic tape that ultimately 
controls the machining. 


Automotive Inpustries, July 1, 1958 


Feedback signals from _ optical 
yratings along each axis of the ma- 
chine pass through a direction dis 
riminator to the binary store, 


where input and signals 
from the tape and grating ar 
ompared. <Any discrepancy be 
tween the two is passed through 
a mixing network, amplified, and 
transmitted to the electro-hydraulic 
valves controlling oil flow to the 


hydraulic motors on the drive 


gearboxes. 


SOVIET AUTOMATION 
Russia is challencing U. S. su- 
nother field 


automation—and will 


premacy in. still 
overtake us 


by 1970 unless a new emphasis is 


nny 


Mhz, | , 
{ j 


fi | 


place on building automatic fac- 
tories in this country. 

Although Russian plants are not 
as productive as American ones, 
automated lines are now being in- 
stalled which “‘would be a credit to 
any engineering group anywhere,” 
Nevin L. Bean, of the automatic 
transmission division of Ford Mo- 
told a session at the semi- 
annual meeting of the 
Society of Mechanical 


tor Co., 
American 
Engineers 
recently. 

The most imporant key to future 
Russian advances, Mr. Bean said, 
is a Moscow organization called the 
Experimental Scientific Research 
Institute for Metal-Cutting Ma- 
chine Tool (ENIMS). 

The major task of this organiza- 
tion, according to Mr. Bean, is to 
discourage industry from building 
new units that do not incorporate 
the latest improvements, including 
automation. ENIMS controls the 
types of machines built, the uses to 
which they are put, and their dis- 
tribution among various industrial 
plants. 

It concerns itself mostly with 
plans for equipment of the future, 
leaving to the factories the design 
and building of up-to-date current 
machines 


Electronically controlled three-dimensional miller, made in Britain, is said to 
machine integral aircraft components up to 30 times faster than any existing 
system or method used in Europe. 





PLASTICS... 


Drive Ahead in AUTOMOTIVE 





LASTICS have come a long way in the automobile 
Pisses in the past few years. While during 

that period some plastic materials have declined 
in usage, others have been developed to replace them 
and, in many cases, surpass them in total poundage 
consumed. No longer looked upon as mere substitute 
materials, plastics are being accepted on their own 
merits because they are doing a better job and ar? 
competitive price-wise. 

There is a growing awareness among automotive 
engineers and stylists that the unique combination of 
properties offered by plastics permits designs which 
would not be possible with other materials. It is con- 
servatively estimated that the 1958 composite car uses 
roughly 18 lb of plastic materials, as compared to the 
15% lb which AUTOMOTIVE INDUSTRIES estimated were 
used in the average 1956 automobile. This figure gains 
added force by contrast with the mere 11 lb or so used 
in a typical 1954 car. 

Even if total passenger car output for 1958 reaches 
only 5.5 million units, the industry will still consume 
almost 100 million lb of plastics. Although this total 
is impressive, it seems almost insignificant when com- 
pared to the potential for plastics applications in pas- 
senger cars during the next several years. By 1963 
or sooner, the automobile industry can reasonably be 
expected to enjoy an annual sales volume of 7.5 to 8 
million cars. During this same period, plastics appli- 
cations may well grow rapidly to a per-car usage of 
32-35 lb. This would indicate a total annual consump- 
tion at that time of over 200 million lb—more than 
double the current rate! 

The majority of plastics, with the exception of the 
cellulosics, which are chemically modified natural high 
polymers made from cotton, are produced by the syn- 
thesis from such common elements as water, air, coal, 
salt, natural gas, etc. From these raw natural re- 
sources are derived the host of various chemicals and 
gases that are combined to produce plastics materials. 
Molding powder is the most common form in which 
plastics are supplied. 

Due to the almost infinite number of source materi- 
als and different combinations available to the chemist, 
the plastics family today is a complex and ever-grow- 
ing group. Each member has its own distinctive 
properties and characteristics. There are currently 
over 25 basic types of resins in commercial production 
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FIELD 


PART I 


Estimated 18 Lb Used in Average 
1958 Car, With End Nowhere in Sight, 
as Resin Suppliers and Fabricators 


Develop New and Better Products 


By Andrew W. Shearer 


and many varieties of molding compounds. 

Examples of the dynamic nature of the plastics in- 
dustry are found in two outstanding developments 
during 1957. The first was the availability of high- 
density polyethylene, a new olefin plastic with superio 
properties that promises to open many new markets to 
plastics. The second was the appearance of polypropy- 
lene, a second member of the olefin group. 

For purposes of simplification, most plastics are 
classified under one of 14 commonly recognized groups. 
These, in turn, can generally be described as belonging 
to one of two major categories—thermosetting plastics 
or thermoplastics. However, there are a few plastics 
that can be formulated to be either thermosetting or 
thermoplastic. 

It will be the purpose of this article to review briefly 
each principal type of plastic from the viewpoint of its 
chemical constituents and its properties. This will be 
followed by a discussion of its current and potential 
automotive applications. Wherever possible, new ap- 
plications in 1958 cars will be pinpointed. (Cont’d) 


Automotive Inpustries, July 1, 1958 





TYPICAL PLASTIC PARTS FOR AUTOMOBILES / 


FUEL SYSTEM 


Nylon 
Carburetor Accelerator 
Cam 
Carburetor Fast idle Cam 
Tubing for Fuel Lines 
Gas Gauge Float Spacer 
Fluorocarbons 
Corburetor Throttle Valve 
Bearings 
Phenolics 
Carburetor Parts 
Fuel Injection System 
Parts 


ELECTRICAL SYSTEM 


Nylon 
Fuse Holders 
Dome Lomp Lenses 
Sealed Beam Unit Lock 
Nuts 
Lomp Sockets 
Solenoid Insulators 
Generotor Insulators 
Fuse Block Covers 
Push Button Covers 
Starter Motor Insulator 
Rotor for Headlight Foot 
Dimmer 
Horn Ring Insulators 
Motor Commutator End 
Plote 
Distributor Plate 
Seporator 
Distributor Cable Holder 
Retainer Rings 
Courtesy Light Switch 
housings 
Wire Clips and 
Connectors 
Push-Button Control 
Collector Rings 
Push-Button Control 
Contact Coms 
Voltage Regulator Poses 
Window Regulator 
Switch Handle 
Switch Control Com 
Radio Touch-Tuning Bar 
Polyethylene 
Lomp Socket Spacer 
Cable Clamps 
Wire Insulation 
Acrylic 
Lenses, Dials and Pointers 
Exterior Lenses 
Control Knobs 
Acetate & Butyrate 
Control Knobs 
Connectors 
Dial Pointers 
Tail Light Lenses 
Copolymers 
Radio Specker Grilles 
Connectors 
Battery Hold-Downs 
Cops ond Spacers . 
Phenolics 
Distributor Caps 
Coil Tops 
Rotors 
Connectors 
Insulators 
Printed Circuits 
Vinyls 
Wire Coverings 
Spork Plug Nipples 
Insulators 





NYLON 

ACRYLIC 

VINYLS 
FLUOROCARBONS 
PHENOLICS 
POLYETHYLENE 
ACETATE & BUTYRATE 
REINFORCED PLASTICS 
COPOLYMERS 
POLYESTER FILM 
POLYVINYL BUTYRAL 
POLYESTER 


TRANSMISSION 


Nylon 
Speedometer Driving 
Gear 
Speedometer Toke-Off 
Gear 
Clutch Pedal Bushing 
Clutch Linkage Bushing 
Fiverocarbons 
Diaphragm for 
Transmission Switch 
Bearing for Clutch Lever 
Phenolics 
Clutch Disks 
Oil Pump Geors 


ACCESSORIES 


Nylon 
Windshield Wiper Com 
Windshield Wiper Geor 
Speedometer Worm 
Gears 
Heater Contro! Slide 
Bushing 
Heater Control! Linkage 
Mirror Socket Bushing 
Mirror Flipper 
Windshield Washer Valve 
Windshield Washer 
T-Connection 
Rod and Gear for 
Antenna Elevating 
Device 
Acrylic 
Traffic Light View Lens 
Sun Visors 
Fivorocarbons 
Thrust Bearings 8n 
Speed Controller 
Polyester 
Heater and Air 
Conditioner Housings 
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ENGINE 


Nylon 


Oil Pan Drain Plug 
Gasket 

Tubing for Vacuum 
Spark Line 


Fluorocarbons 


Thermostots 
Valve Seats and Seals 


Phenolics 


Water Pumps 
Radiator Strainers 


RUNNING GEAR 


Nylon 


Broke Pedal Bushing 
Brake Hub Spring 
Insulator Bushing 
Broke Linkage Bushing 

Master Brake Cylinder 
Push Rod Bushing 

Center Link Bushing 

Upper Steering Column 
Bushing 

Tire Valve Caps 

Tubing for Automatic 
lubrication Systems 

Tubing for Air Suspension 
Systems 

Air Suspension Levelling 
Valve Components 


Fivorocarbons 


Shaft Seals for Power 
Steering 

Piston Ring for Power 
Steering 

Gasket on Lock Nut for 
Power Steering 

Gasket for Power 
Steering Unit Assembly 

Additive in Grease, Ball 
Joints 


Poiyethylene 


Spring Liners 
Ball Joint Dust Cover 


Vinyls 


Valve Caps 


Phenolics 


Brake Linings 


NUMBER OF PARTS 


40 50 


BODY 


Acrylic 
Fender Guide Light 
Decorative Medallions 
Hood Ornaments 
Reflectors 
Nylon 
Window Regulator Geor 
Window Crank Knob 
Bushing 
Window Cronk Handle 
Bearing Plate 
Window Regulator 
Rollers 
Window Regulator Anti 
Rattle Plate 
Window Slides 
ock Control Bushing 
Door Hinge Bushing 
Door Wectherstrip 
Flipper 
Front Seat Back Stop 
Door Check Slide Block 
Door Latch Wedge 
Trunk Latch Wedge 
Tubing for Pneumatic 
Window Regulators 
Polyethylene 
Film for Water Barriers 
Temporary Seat Covers 
Temporary Convertible 
Top Covers 
Floor Mat Fasteners 
Body Hole Plugs 
Polyester Film 
Upholstery 
Door Ponels 
Kick Plotes 
Welting 
Exterior Trim 
Acetate & Butyrate 
Moldings 
Hondles and Knobs 
Steering Wheels 
Arm Rests 
Buttons 
Bezels 
Copolymers 
Wheel House Covers 
Seat Bocks 
Seat Side Panels 
Crash Panels 
Headlining 
Pillar Covers 
Reinforced Plastics 
Car Bodies 
Seat Frames 
Car Tops 
Instrument Panels 
Convertible Top Covers 
Hoods 
Fender Fins 
Window Frames 
Station Wagon Rails 
Arm Rests 
Vinyls 
Upholstery 
Scuff Pads 
Crash Pads 
Socket Seals 
Flexible Glazing 
Door Panels 
Arm Rest Padding 
Water Proofing 
Door Bumpers 
Glass Seals 
Mirror Backing 
Instrument Pane! and 
Dashboord Covering 
Headlining 
Sun Visors 
Polyvinyl! Butyral 
Safety Glass interlayer 
Phenolics 
Water Proofing 
Plated Ports 
Insulation 





THERMOSETTING PLASTICS 


As the name indicates, thermosetting plastics set 
or harden (cure) under heat into a permanent shape 
which cannot be altered by subsequent reheating. In 
this category belong such basic family groups as the 
alkyds, epoxies, aminos (melamine and urea), phenol- 
ics, most polyesters, and silicones. 


Alkyds 

Alkyds are polyester resins used in organic coatings. 
They differ from other polyesters in that they contain 
fatty monobasic acids as “oil modifications” and are 
usually furnished in solvents. As such, they are gen- 
erally considered apart from the general group of 
polyesters. , 

Short-oil alkyds with such non-oxidizing oil acids as 
coconut or castor are widely used as plasticizers in 
cellulose nitrate formulations. The alkyd provides ad- 
hesion, durability, color retention, and flexibility to 
automotive and other fast-drying industrial lacquer 
finishes. 

These alkyds are also used extensively with urea and 
melamine resins in baking enamels. However, while 
buytlated urea-formaldehyde resins combined with 
alkyds were formerly used extensively in automotive 
finishes, they have largely been supplanted in recent 
years with new high-melamine non-oxidizing alkyds. 
The latter, together with new acrylic resins that have 
been developed, pave the way for future growth in 
automobile color ranges. Further data on trends in 
automotive finishes may be found in an article by 
V. W. Ginsler, Barrett Div., Allied Chemical & Dye 
Corp., in the Sept. 15, 1957, issue of AUTOMOTIVE IN- 
DUSTRIES. 
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Weight Comparison of Plastics 


In a 1958 Composite Car 

Pound 
1.60 
1.68 


Acetate and Butyrate 
Acrylic 

Nylon 

Phenolics ‘ 
Polyviny! Butyral or Acetal 2.50 
Vinyl—extended and molded 3.50 
Others, Polyester, Copolymers, 5.30 


40 
0% 


Total 


Chrysler Corp. oil pump gear molded of Durez 16771 phe- 
nolic-glass molding material {Hooker Electrochemical Co.) 


Alkyd molding compounds are made by compound- 
ing certain polyester resins with fillers, pigments, and 


catalysts. The compounds may be filled with a mineral 
filler or reinforced with glass fibers. The mineral-filled 
products come in both putty and granular forms, while 
the reinforced materials are generally in mat form 
and are noted for their high strength. 

Due to their excellent electrical properties, alkyd 
molding compounds are being used in automotive spark 
plug nipples, coil towers, connectors, and radio parts. 
They are receiving increasing attention for such other 
electrical applications as distributor caps and rotors. 
Although the phenolics continue as the dominant plas- 
tic material for these uses, the alkyds are gaining 
ground in spite of the higher volume price they com- 
mand. 


Epoxies 

The commercial epoxy resins are polymers of vary- 
ing molecular weight made by reacting epichlorohydrin 
with bisphenol. Introduced just a few years ago, thev 
are among the newest of the large-volume plastics. The 
epoxies early found widespread use in industrial coat- 
ings, where they combine good adhesion with resis- 
tance to chemicals. Low shrinkage during cure, high 
dimensional stability, and good wetting characteristics 
are some of the other factors which have spurred their 
growth. 

Since they set at low temperatures and bond a large 
number of materials easily, the epoxies have won ready 
acceptance for adhesives used in automotive and other 
applications. Their wide range of properties has also 
made them popular for use in foams, casting composi- 
tions, caulking and repair compounds, body solders, 
and as patching and sealing materials. Epoxy resin 
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Celoron molded phenolic laminate timing gear optional > 
on six-cylinder engine (Continental-Diamond Fibre! 


laminates are well suited for use in laminated tooling, 
printed circuits, and as structural members for air- 


craft. Plastic tooling has grown by leaps and bounds 
in the automotive, aircraft, and other industries 
through the development of epoxy resin formulations 
that have successfully overcome many of the problems 
encountered with other resins. 

Epoxy coatings are generally applied as solutions 
of the modified resins in hydrocarbon solvents. Upon 
evaporation of the solvent, the coating is baked to 
bring about the oxidation, polymerization, and con- 
densation reactions that provide the desired hardness 
and chemical resistance. The flexibility, adhesion, and 
moisture resistance which the epoxy resins offer as- 
sures them of a bright future in automotive finishes 
and an excellent potential in protective coatings for 
exterior brightwork. 


Melamines 

Melamine-formaldehyde resins are one of the most 
valuable of the thermosetting plastic materials with a 
wide range of diverse applications; they are usually 
classified, along with the urea-formaldehyde resins 
(discussed below), as aminos. The two resins resem- 
ble each other somewhat, but the melamines have an 
edge in chemical and heat resistance and in durability 
to exterior exposure. 

Adhesives and finishes are two important automo- 
tive applications for melamine resins. The use of 
melamine resins in combination with the alkyd resins 
for the production of exterior baked finishes of high 
durability was discussed previously. Melamine mold- 
ing compounds are employed in automotive ignition 
parts because of their good dimensional stability and 
dielectric strength. 
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Shock - absorbing 
polyurethane foam is 
now a feature in in- 
strument panels in 
an estimated 50 per 
cent of the 1958 cor 
models. The ure- 
thane - padded sun 
visors and panel are 
seen in an exhibit of 
@ Ford dashboard 
(Allied Chemical & 
Dye Corp.). 


Phenolics 

Produced by the reaction of the carbonyl oxygen of 
formaldehyde with active hydrocarbons of phenol, 
cresols, or xylenols, phenolics were the first commer- 
cially important plastics. They are insoluble in most 
solvents, have good dielectric strength, and are resis- 
tant to moisture and elevated temperatures. These 
properties, combined with dimensional stability, non- 
inflammability, resistance to solvents and acids, and 
excellent compression molding characteristics, account 
for their widespread industrial usage. 

Without the phenolics or a comparable performing 
material, the automobile would not be what it is today. 
Affectionately referred to as the “workhorses” of the 
electrical system, they are used in distributor caps, 
coil tops, rotors, fuse retainers, wire connectors, termi- 
nal blocks, and laminated insulators, etc. Printed cir- 
cuits on phenolic laminates are receiving much 
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Metalized Mylar polyester film is used for the gold fender 
fin inserts on the 1958 Packard Hawk. 


Instrument panel of the Ford Thunderbird showing viny! 
sheeting laminated to metal {Vinyl Fabrics Institute). 


attention from automotive electrical engineers. 
Reinforced phenolics are gaining a decided foothold 

in the automobile industry. Chrysler Corp., for exam- 

ple, uses a transmission oil pump gear made of phe- 


nolic-glass molding material (Durez 16771), and Ford 


is said to have a number of development molds in the 
works. Detroit Transmission is using a reverse cone 
clutch ring made of the same material. Raybestos- 


Manhattan foresees wide use for its heat-resistant 
Pyrotex reinforced plastic parts in mechanical appli- 


cations. 

Phenolic parts are also being used in fuel injection 
systems, carburetor elements, clutch disks, water pump 
impellers, thrust washers, brake handles, etc. There 
is a possibility that chrome-plated phenolic parts may 
eventually replace plated die castings to eliminate cor- 
rosion and reduce weight. 

The phenolic resins, which are used as binders in 
the molding compounds, are also employed as impreg- 
nants, adhesives, and binders in other automotive 
parts. Foremost among these is the manufacture of 
brake linings, in which modified phenolic resins are 
ised in combination with asbestos fibers and other 
friction materials in a mixture containing about 25 
per cent resin. Phenolic resins are likewise used as 
binders in impregnated glass-fiber-reinforced insula- 
tion batting, employed as insulation barriers in car 
door and body panels, and under the hood. Other uses 
for phenolic resins include impregnants for air and oil 
filter parts and in protective coatings. 


Polyesters 

The reaction product derived from a polyhydric alco- 
hol and a polybasic acid, whether or not it is modified 
by special alcohol or acid components, is properly 
called a polyester. While the terms “polyester resins” 
and “alkyd resins” are sometimes used interchange- 
ably, the latter phrase is always used to describe an 
oil-modified polyester. In view of this distinction, the 
alkyds were discussed separately earlier in this review. 

A polyester, as the term is used in this discussion, 
refers to an unsaturated polyester base resin dissolved 
in a polymerizable monomer. The main fields of appli- 
cation for the polymerizable polyesters are hand lay- 
up, preform or mat molding, premix molding, and 
casting. 

The hand lay-up method is used to make such large 
shaped articles as boats and radomes with fibrous glass 
mat or cloth supplying the necessary reinforcement. 
Either a male or female mold can be used. The fibrous 


This instrument pan- 
el for several Stude- 
baker-Packard Corp. 
cars has been pro- 
duced for the last 
three model years 
by Molded Fiber 
Glass Body Co. Panel 
on the Golden Hawk 
model has a crash 
pad over it, while 
that used on the 
hardtop models is 
painted to have a 
satin - black finish; 
glove compartment 
is molded right into 
panel. 
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glass polyester laminates are laid up against the mold. 


Sometimes a bag of impervious material is placed over 
the laminate and either vacuum or pressure used to 
hold it in place during cure. Curing can be done at 
room or elevated temperature. While some excellent 
contact and bag-molded automotive body panels have 
been made, these have generally been found in situa- 
tions where low cost and high volume were not ob- 
jectives. Production is comparatively slow. 

Preform or mat molding utilizes heated, matched- 
metal molds. The mat or preform is placed into the 
heated mold, the catalyzed polyester is poured in, and 
the mold is closed to force the resin through the re- 
inforcement. This method is widely used for making 
body sections (such as those of the Chevrolet Cor- 
vette) and other automotive parts. 

Premix materials constitute of the fastest growing 
segments of the polyester field at the present time. 
Major end uses in the automobile industry are heater 
and air conditioner housings and ducts, window 
frames, truck transmission housing covers and grille 
protectors, etc. The polyester resins, reinforced with 
either glass or sisal fibers, will find increasing usage 
in engine, body, electrical, and trim parts. 

The big advantage of polyester premix is that it 
lends itself to automatic mixing techniques and can 
be molded on short cycles at comparatively low pres- 
sures. Tooling and material costs are very reasonable. 

Little if any reinforcing agent is used in the cast- 
ing field. Castings are made from both clear and filled 
resin by pouring the catalyzed resin into a mold. Cur- 
ing can take place at room or elevated temperatures. 
Decorative castings are the newest and most rapidly 
growing branch of this field. 

The automobile industry is adding new applications 
of reinforced plastics with each model change. Their 
current uses include: heater housing and air condi- 
tioner housings, and fresh air ducts on the Chevrolet, 
Dodge, Plymouth, and Chrysler; arm rests on the 
Lincoln; fenders on the Willys Jeep; convertible top 
boot on the Cadillac; hood and front grille on some 
Studebaker-Packard Corp. models; hardtop on the 
Ford Thunderbird; station wagon rails for Ford, Mer- 
cury, and Edsel; and, again, an entire reinforced 
plastic body for the Chevrolet Corvette. 

Truck manufacturers are also moving more and 
more into reinforced plastics for grilles, cabs, and 
trailer bodies. For example, Molded Fiber Glass Body 
Co. of Ashtabula, O., is currently making parts and 
assemblies for several trucks, as well as for 11 differ- 
ent passenger cars (including the Chevrolet Corvette 
The company will shortly start delivering complete 
Molded Fiber Glass truck cabs. Potential applications 
for reinforced plastics in the trucking industry are 
viewed as very promising because of the important 
savings in weight offered. 

In addition to plasticizers and fibers, other polyester 
products include: 

Film—Until recently Mylar (Du Pont) was the only 
polyester film manufactured commercially in the U. S. 
Made from the condensation of ethylene glycol and 
terephlatic acid, it has high tensile strength and out- 
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Fast idle cam in Holley Carburetor Model 4150, currently 
used on Lincoln, Mercury and Edsel cars, is made of injec- 
tion-molded nylon. Only 1% in. long, it weighs less than an 
ounce. Cost of manufacturing the part was reduced by over 
50 per cent by molding it in nylon (Chicago Molded Prod- 


ucts Co.) 


An array of plastic parts on the 1958 Oldsmobile. 


standing tear resistance. Most metallic yarn used in 
automobile upholstery includes two or more layers of 
Mylar, while Ford, Edsel, Mercury, Plymouth, Dodge, 
De Soto, Chrysler, Pontiac, and Rambler are using 
metalized Mylar laminated to vinyl for door panels and 
welting. Studebaker-Packard now uses a new weather- 
able-type metalized Mylar for exterior trim on the 
Packard Hawk. 

Several months ago Goodyear Tire & Rubber Co. 
announced a new polyester laminating film known as 
Videne. Described as an unoriented, amorphous, ther- 
moplastic material which cannot be crystallized and 
can be adhered under heat and pressure to a wide 

(Turn to page 77, please) 
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Close-up of new continuous automatic rubber molding machine at “4 
Stratford, Conn., plant of Ohio Rubber Company. Plasticizing mill 
is at left, rotary molding section at right. Ribbon of compound from 
mill can be seen traveling to molds across top of photo, and return- 


ing across center. 


OMPLETELY-AUTOMATED, high- 
precision, high-volume cus- 

tom molding of rubber parts 
is in full operation at the Strat- 
ford, Conn., plant of The Ohio Rub- 
ber Co. 

The new process is based on 
methods and equipment originated 
by the Gora-Lee Corp. The process 
as originally developed was limited 
to high-Durometer compounds, and 
was applied exclusively to a few 
small proprietary parts. The Ohio 
Rubber Company development of 
the process followed taking a li- 
cense from Gora-Lee and subse- 
quent purchase of the Gora-Lee 
Corporation. This development has 
brought about the present versa- 
tility of the process, which can now 
be used for custom molding of a 
wide variety of parts, from mate- 
rials with a wide range of physi- 
cal properties, embracing a Dur- 
ometer hardness range from 45 to 
95. 

Each machine consists of a two- 
roll plasticizing mill integrated 
with rotating molding equipment. 
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Molds open at upper right, dropping pieces 
into chute at far right which leads to conveyor. 


View of continuous automatic rubber molding machine 
with plasticizing mill in foreground and rotary mold- 


ing section in background. Rotary knives (not visible) 
cut ribbon of compound from rear roll of mill. Ribbon 
is fed up and back over rollers and guided down 
between molds halves at point where they close (di- 


The molding section consists of two 
vertical 48-in. wheels on a com- 


mon axle, spaced several inches 
apart. The outboard wheel normal- 
ly mounts the mold cavities, and 
the inboard wheel holds the force 
plugs. In this set-up, the female 
mold cavities are fixed and the 
force plugs are movable. The force 
plugs are mounted on trunnions ex- 
tending through the inboard wheel, 
actuated by spring-loaded toggles. 
In effect, each unit is an individual 
mechanical press with a self-regis- 
tering, mold. With 
full tooling, there are 104 single 
cavity molds on each machine. 
Each mold goes through a com- 
plete molding cycle during each 
revolution of the wheel. Opening, 
“bumping” of the 


single-cavity 


closing, and 
molds is controlled by a stationary 
cam, on which the follower of each 
mold toggle rides. While the cam 
accurately controls the timing of 
each of these operations in the 
cycle, the molds close and are held 
by toggle action against precisely- 
set spring pressure. 


rectly in front of operator). 


In the usual method of feeding, 
plasticizing mill is 
periodically supplied by the oper- 


the two-roll 


ator with compounded stock; all 
other operations are continuous 
and automatic. Rotary knives cut 
from the mill a continuous ribbon 
of material which is fed over a 
closed loop of rollers through th« 
machine and back to the mill. At 
the point on the rotating wheels at 
which molds close, the ribbon is 
fed between the open mold halves. 
Each mold cuts the amount of ma- 
terial it needs from the ribbon as 


it closes. 


The plant at Stratford, Conn., at 
present has 10 of the 48-in. ma- 
chines, plus several smaller ma- 
chines of more-limited capability. 
Production rate of each of the 48- 
in. machines normally ranges from 
10,000 to 200,000 per day with 
full tooling. 


With present methods and equip- 
ment, the continuous automatic 
molding process is best suited to 
relatively small parts, required in 
large quantities, which are func- 
tional and therefore require a sig- 
nificant degree of dimensional ac- 
curacy and quality of material. 
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Preventive Maintenance is Theme 
at Vickers Machine Tool Forum 





REVENTIVE maintenance was 
the keynote of the Third 
Production Machine Tool] 

Forum sponsored by Vickers, Inc. 

Some impression of the impor- 

tance of this activity may be 

gained from the statement made 
by George C. Bonnell of Vickers 
that American industry is spend- 
ing upwards of $1l-billion a year 
for maintenance. Even in a more 
restricted segment of activity—in 
automotive plants using hydrau- 
lics in machine tools—some com- 
panies spend as much as $3000 to 
$5000 monthly just to replace 
fluid lost in leakage; and one com- 

pany reported spending $90,000 a 

year for this purpose. 

An attendance of almost 200 
guests, representing the mechani- 
cal departments of automotive 
companies, representatives of ma- 
chine tool manufacturers, and 
certain suppliers gave impressive 
evidence of the contribution be- 
ing made by Vickers in the field of 
hydraulics. 

“he problem of controlling slow 
feed rates in certain machines, 
requiring the metering of but one 
to 10-cu in. of oil per minute, was 
discussed in detail by Glea Hy- 
land, Sundstrand Machine Tool 
Co. The basic problem is to ac- 
count for all of the oil involved, 
making it imperative to have com- 
ponents as leak-proof as possible. 
According to Hyland, the vital 
link in the control chain is the 
flow control valve. The latest 
types of pressure - temperature 
compensated flow regulators will 
provide the consistent perform- 
ance so essential in this applica- 
tion. 

The importance of the electro- 
hydraulic servo valve in the con- 
trol circuit of tape-controlled ma- 
chine tools was emphasized by R. 
K. Sedgwick, Kearney & Trecker 
Corp. This servo valve and its 
slave, the rotative hydraulic mo- 
tor, in combination with the re- 
circulating-ball screw have teamed 
up to produce a remarkable rec- 
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ord of performance. In fact, Sedg- 
wick characterized the servo valve 
as the “Hi-Fi” element of the ma- 
chine, stating that it is the job of 
the machine designer to raise the 
performance level of the rest of 
the machine so as to take advan- 
tage of the characteristics of the 
servo valve. 

Stemming from the use of the 
latest types of hydraulic compo- 
nents, the tape controlled machine 
has become positive in action and 
has the ability of repeating its 
program time after time with ex- 
tremely low error. Some of the 
latest K & T machinery of this 
type, not yet announced, have po- 
sitioned the slide 50 times con- 
secutively with a mean dispersion 
of 0.00008 in. and a maximum of 
0.0002 in. 


Precise regulation is one of the 


_Major elements in this hydraulic 


circuit. The response of the servo 
valve to changes in signal level 
are so prompt that corrections are 
made almost instantly, as soon as 
detected by the feedback device. 
Superior regulation pays off in 
better finish, closer tolerance, and 
increased cutter life. 

In discussing the economies of 
a planned preventive maintenance 
system, Bonnell mentioned the ex- 
perience of one large manufac- 
turer who embarked on a preven- 
tive maintenance program in 1951. 
A comparison of operating eco- 
nomics today with those existing 


By 
Joseph Geschelin 


before the program was instituted 
is given in the accompanying 
table. 

In judging these results note 
that by 1958 floor space had in- 
creased by about 50 per cent while 
the number of machine tools has 
been upped by 1%. Despite this, 
it takes only 16 additional mainte- 
nance men to carry on the work 
Moreover, Saturday work has been 
reduced to the minimum. Where 
they required 300 men on the job 
in 1951, only 35 men are used to- 
day. 

Some features of the preventive 
maintenance system at the Detroit 
Diesel Engine Div., were present- 
ed by J. J. Yates. Hydraulic sys- 
tems are on a special PM program 
which is policed by just one man 
They have set up a card for each 
machine, indicating frequency of 
inspection, with instructions for 
checking for oil leaks, draining of 
the oil system, replacing seals, 
etc. Some machines require 
monthly inspection, some may not 
need service for a year or two 
years. In any event, the one man 
constantly reviews the cards and 
arranges them by months. Those 
cards that require action during 
a current month then are turned 
over to the maintenance crew for 
action. 

During the discussion of fluids, 
Yates said that only one piece of 
equipment in his plant requires 

(Turn to page 84, please 





Square Feet Under Roof 

Machine Tools in Operation 

Power Consumption (KWH) 

1) Maintenance Hourly Employees 





2) Saturday Maintenance Work Force 
Repair Down Time (% of Scheduled Hrs 
Emergency Work (% of Total Man Hrs 


1951 1958 

980,000 (100%) 1,325,000 
600 (100% 800 
46 ,836,000 (100%) 68,688,000 
353 369 
300 35 

9% 3% 

85% 20% 















Rambler 


Total 


Chryster 
De Soto 
Dodge 
imperial 
Plymouth 


Total 
Edsel 
Ford 
Lincoin 


Mercury 


Total 


Buick 


¢ « INDUSTRY STATISTICS - - 


WEEKLY U. S. MOTOR VEHICLE PRODUCTION 


As reported by the Automobile Manufacturers Association 


Weeks Ending 


June 14 


June 


PASSENGER CAR PRODUCTION 


4,027 4,934 


American Me 4 


Ford Motor Corn 


Cadillac 
Chevrolet 
Oldsmohil 
Pontia 


Year to Date 


1958 


1957 


Under $2,000 
$2,001 to $2,500 
$2,501 to $3,500 
Over $3,500 


Total 


Price Group 
Under $2,000 
$2,001 to $2,500 

2,501 to $3,500 
Over $3,500 


Total 


Price Group 


RETAIL CAR SALES BY PRICE GROUPS* 


NUMBER OF CARS 


1958 


Units 
4.348 
246 404 
98.884 
39 054 


388 , 690 


1958 


Units? 

11,225 
907 . 767 
375.406 
146 . 465 


1,440 .863 


April 
1957 


Units 
852 
329 968 
157 ,262 
45,255 


% of Total 
16 
61. 86 
23.49 
8.48 


% of Total 
1.12 
63.39 
25.44 
10.05 

100.00 


100.00 533 . 337 


Four Months 
1957 


Ge of Total 
at 
60.70 
29.41 
9.05 


Units? 

16 398 
183 , 636 
573,525 
176,579 


% of Total 


100. 00 1, 960, 138 100.00 


DOLLAR VOLUME OF SALES 


1958 


April 


1957 


Dollars 
7,751,914 
577 941,964 
278 460 .904 
174, 108 307 


% of Total 
75 
55. 66 
26.82 
16.77 


Price Group 


Under $2,000 
2,001 to $2,500 

$2,501 to $3,500 

Over $3,500 


$ 


% of Total 


09 
52.50 
31.39 
16.02 


Dollars 
1,301 004 
747 . 309.654 
446 , 769 827 
228 . 060 . 206 


Total 


General Motor 


Packard 
Studebaker 


Total Studebaker-Packard Cor 


Checker Cab 


Total Pa 


enger ( 


BUS PRODUCTION 


6,079 
1,079 
123 
60 
318 
518 
21 
521 
264 
124 
341 
865 
55 


6,131 
1,084 
99 


Chevrolet 

G. M. ¢ 
Diamond T 
Divco 

Dodge and Fargo 
Ford 
F.W.D 
International 
Mack 
Studebaker 
White 

Willys 

Other Trucks 


289 
611 
37 
367 
274 
258 
138 
855 
50 

6. 193 


Total — Truck 


Buses 33 


Total Trucks and Buse 5. 226 


Total 


Price Group 
Under $2,000 
$2,001 to $2,500 
$2,501 to $3,500 
Over $3,500 


Total 


038. 264,089 


1958 


Dollars 

19 887 490 
122,241,536 
055 .457,910 
654 680.431 


852 , 267 . 367 


100.00 $1,423,440 .691 100.00 


Four Months 
1957 


% of Total 
61 
52.07 
31.69 
15.63 


Dollars 

31.033 090 
2,652. 123.464 
1,613, 760, 142 

795 953.579 


% of Total 
52 
55.09 
27.40 
16.99 


$ 


100.00 $5 .082.870.275 100.00 





Volkswagen 
Renault 
British Ford 
Hillman 
Simca 

All Others 


Tota! 





First Fo 


1958 


REGISTRATIONS OF FOREIGN CARS 


ur Months 


Volkswagen 
3 

Renault 

British Ford 

Metropolitan 

All Others 


Total 





1958 NEW 


Based on data 


REGISTRATIONS 
from R. L. Polk & Co. 
NEW TRUCKS 


NEW PASSENGER CARS 


FOUR MONTHS 
March 
1958 


April 
1957 
126 435 
134,506 
56.512 


Apri! 
1958 


114,510 


1957 
460 312 
492,702 
201 
136,7 
150, 


Make 
Chevrolet 
Ford 
Plymouth 
Oldsmobile 
Buick 
Pontiac 
Mercury 
Dodge 
Cadiliac 
Rambler 
Chrysler 
De Soto 
Edsel 
Studebaker 
Lincoin 
Imperial 
Metropolitan 
Packard 
Misc. Domestic 
Foreign 


Total All Makes 548 609 1,534,268 1,99 
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Make 


Chevrolet 
Ford 
Internationa! 
G.M 

Dodge 
Willys Truck 
White 

Mack 

Willys Jeep 


Studebaker 
Diamond T 
Divco 
Brockway 
Kenworth 
F.W.D. 
Peterbilt 

Misc. Domestic 


Foreign 


Total — All Makes 


April March 
1958 1958 
21,803 19,378 
17,815 15,343 
095 6,833 
890 3,973 
308 3,355 
, 255 1,110 
115 1,100 
109 880 
581 447 


439 372 
259 227 
227 

85 

60 

41 

3 

80 


2,210 
63,403 


AUTOMOTIV 


FOUR MONTHS 
1957 


April 
1958 
75,715 
61,819 
28 853 
16,429 
12,502 


3.924 
3. 
1, 


3,549 
269,214 


7,314 


75,438 220 , 357 
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OU 
ZABSCHWITZER 


won|, hod A preadl, 


in Cooling Fans 


Creative Engineering and a 
New Approach have been pro- 
moted by Mr. Louis Schwitzer, Sr. 
for forty years, from his first 
product, the Cooling Fan, to the 
present day solutions of complex 


cooling problems. 


Schwitzer has the experience 
and facilities to design and to 
apply the right fan for your appli- 


cation. 


FAN DRIVES Ol PUMPS 
Th 4 ran aces SAP aca 
ACCESSORY DRIVES WATER PUMPS 
c ° R at o R A T . VIBRATION DAMPERS TURBOCHARGERS 


OtR ea ee aere AIR STARTING MOTORS SUPERCHARGERS 


Versatile Advanced Designs for an Economical Solution to Your Cooling Problems 
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Car 
Styles 

Despite the criticism of our mo- 
tor cars we believe that most of 
the arguments would evaporate if 
and when the so-called recession 
disappears and cars begin to 
move. Critécs seem to misunder- 
stand the situation. The automo- 
bile industry is not responsible 
for the 
There is something bigger here 
than can be appreciated. Critics 
also lose sight of the fact that our 
motor cars are geared to our way 
of life—the highest standard of 
living in the world. And the fact 
remains that as employment be- 


recession in business. 


gins to rise cars will flow on to 
the highways by the millions once 


more. 


Air 
Ride 

The drop in 
prevented a real look at how the 
public will accept air suspension. 
We do not have the figures but it 
is quite likely that the air ride 
options did not go over as well as 
inticipated, doubtless due to price 
resistance. In fact, we were told 
by a competent observer that one 


motor car sales 


make of low-priced cars may sim- 
plify the 1959 air ride complex by 
employing bellows only at the rear 
in conjunction with the conven- 
tional leaf springs much the same 
as in the case of American Motors. 


Cutting 
Fluids 

Apparently some people in man- 
agement do not realize the im- 
portance of cutting fluids in chip 
making. Several of the largest 
producers have gone all the way 
in the management of these ma- 
terials. We refer you to the arti- 
cle in AI last year outlining the 
program at Ford Motor Co. Short- 
ly you will see how cutting fluids 
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By Joseph Geschelin 


are handled in Chrysler Corp. 
When chemical specialists team up 
with manufacturing engineering, 
they come up with an important 
simplification of materials, reduce 
inventories, and pave the way to 
superior metal removal operations. 


Machinery 
Replacement 


Although the large 
our industry are in the habit of 
installing entirely new lines of 


plants of 


transfer equipment for new pro- 
grams, there remain thousands of 
pieces of equipment of general 
purpose types that have became 
obsolescent. This is even more 
true of the parts and accessory 
producers who seldom can afford 
the luxury of transfer machines. 
Many companies in the automotive 
industries have a more or less 
forma! setup for studying the use- 
fulness of existing machine tools. 
New developments are in a con- 
stant state of flux and exert an 
important influence upon the 
value of older machines. Certainly 
it is true that in a highly com- 
petitive industry the older equip- 
ment must prove its right to re- 
main on the job by comparison 
with the higher productivity and 
better product quality offered by 
the more advanced equipment 
coming to the market. 


Tool 
Salvage 


Now that 
using a considerable amount of 
ceramic tooling, studies have been 
made to determine the practicabil- 
ity and economy of salvaging these 
tools after they have outlived 
their usefulness on a given job. 
One tool engineer reports that it 
has been feasible to grind a throw- 
away wafer to a smaller size and 
a different shape suitable for an- 
other application. Cost studies in- 
dicate that this is worth doing, 


several plants are 


despite the cost of grinding. We 
also learn that one supplier has 
been doing a good business of sal- 
vaging carbide tools. After the 
brazed tip has been retired from 
a given job they have a method of 
slicing it to produce very compe- 
tent throwaway wafers. It is 
claimed that wafers thus produced 
have a considerable cost saving 
compared with buying new wafers. 


Ceramic 
Tools 

Here and there ceramic tools 
are making some progress on Care- 
fully selected applications. As 
time goes on ceramic tools have to 
compete with vastly improved 
carbides as well as the newer 
high-speed carbides. Judging by 
some of the applications we have 
seen ceramic tools have a place 
on the tougher jobs and must be 
justified on the basis of higher 
productivity, longer tool life, and 
savings in overall tool costs. On 
such jobs ceramic have 
shown some dramatic results. 


tools 


Cross 
Automation 

The 7th Edition of a brochure 
describing Cross transfer ma- 
chines was issued recently. It 
contains a large sampling of re- 
cent installations of transfer ma- 
chines in automotive plants, high- 
lighting many parts of general in- 
terest. This should make a good 
addition to the library of master 
mechanics and design engineers. 





Readers of 
AUTOMOTIVE INDUSTRIES 
are always well informed 
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Designers with JOINT problems have learned to rely 
on MECHANICS. In the road building and agricultural 
fields, for example—where joints must run all day at 
constant angles up to 45°—where there are severe 
shock loads—where wide angles and long slip are 
common—and where dirt and/or moisture are con- 
tinually present—MECHANICS Roller Bearing 
UNIVERSAL JOINTS are the accepted solution. Life- 
time or once-a-season lubrication is so tightly sealed 
in that dirt and moisture cannot enter. If you have a 
“tough” joint problem, it will pay you to make use of 
MECHANICS engineers’ wide experience in solving 
power transmission problems in hundreds of different 
fields. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner @ 2024 Harrison Ave., Rockford, Ill. 
Export Sales: Borg-Warner International 

36 So. Wabash, Chicago 3, Illinois ~ 
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METALS 


By William F. Boericke 


June a Good Month 
for Steel 

Based on incomplete figures for 
June it appears that the pick-up in 
steel production will make the 
month the best so far in 1958. By 
mid-June the operating rate had 
topped 60 per cent of capacity. This 
represents a 25 per cent gain over 
April’s low 47 per cent operating 
rate. 

The higher production is credited 
in the main to two factors—hedge 
buying by consumers to get under 
the wire before a probable price 
boost in July following the wage 
increase, and replenishment of in- 
ventories believed to be scraping 
bottom. Some producers emphasize 
one, some the other. But whatever 
the reason the fact remains thai 
the mills are happier than for many 
months. 


Freight Absorption 
Caused by Competition 
Steel makers generally have in- 
sisted they need a price increase of 
$5-$10 a ton to compensate for 
higher labor costs. But develop- 
ments in the Detroit steel area in 
June caused some apprehension. 
Producers selling in that impor- 
tant field reduced quotation by $2 
a ton because of competitive con- 
ditions. The cut was effected 
through elimination of a freight 
differential which quickly became 
general with nearly all sellers. In 
effect this means a lower delivered 
price to their customers although 
the base price was not affected. It 
naturally doubt on 
ability to maintain a price increase 
after July in hotly competitive 


casts some 


10 


June Expected To Be Best Month So Far This Year for 
Steel. Prices for Scrap Copper Above 20¢ per Pound 





areas. Warehouses expect to boost 
prices with the mills although 
some plan to hold the price line 
temporarily until current inven- 


tories are exhausted. 


Operating Rate 
To Drop in July 

Producers are quite reconciled 
to seeing their operating rate de- 
cline in July, traditionally a low 
month for steel activity because of 
vacations and hot weather. It is 
also thought that some orders nor- 
mally placed in July might have 
been advanced to June to hedge on 
a price rise. But the belief is gen- 
eral that an improvement will be 
seen early in August. Aside from 
‘onfidentially counting on heavy 
buying from the automobile indus- 
try there appears to be renewed 
interest in line pipe orders as a 
result of better feeling in the pipe 
line gas transmission companies 
coming to terms on natural gas 


rates. 


Ferro-Alloy Business 
Slow 

The picture is not quite so good 
at present for manufacturers of 
ferro-alloys. Many ferro-chrome 
plants are shut down or operating 
at a reduced rate. It appears that 
the industry is probably not work- 
ing at over 40 per cent capacity 
and if it were not for Government 
orders the rate might be lower. 
Demand for most of the ferro-al- 
loying metals, tungsten, chrome, 
and nickel is at a low point. 


Scrap Price Rise 
Is Halted 


Another disconcerting factor is 
the halt in the price of scrap steel 
prices. Often accepted as a good 
barometer of steel activity, scrap 


prices started to rise in May and 
reached over $40 a ton for No. 1 
heavy melting scrap. Then demand 
faltered and the price slipped sev- 
eral dollars lower. At this level it 
was still about $20 lower than a 
The temporary lack of 
indicate 


year ago. 
buying interest may only 
anticipation of the normally slow 
operating rate in July. Iron ore 
likewise is having a dull time. 
Shipments down the Great Lakes 
are moving at the lowest rate in 
20 years, only 25 per cent of the 


‘ 


near record shipments of 1957. 


Troubled Aluminum 


Aluminum producers are prover- 
bially an optimistic group but it 
puts considerable strain on their 
cheerfulness to face up to some 
present discouraging developments. 
These include cutbacks to 70 per 
cent capacity with 
new production coming on in spite 
of slow demand, an unsatisfactory 
price for their metal with prospect 
of higher labor costs following the 


prospects of 


automatic wage increase in August, 
difficulty of passing on such higher 
costs to their customers because of 
highly competitive markets, and 
possibility of even lower prices for 
aluminum through 
heavier imports. 
However, not much can be done 
about it. Wage costs will go up 
20-25 cents per man-hour 


impact of 


about 
and producers claim they are in 
no position to absorb them. They 
have to watch the price policy of 
Aluminium Ltd. which has been 
shipping large tonnages of ingot 
into this country. It was Alcan 
which broke the aluminum price in 
April and forced U. S. producers 
to follow suit. And Alcan’s own 
hand may be forced by Russian 
competition abroad where there 
are rumors that the Soviet in wag- 
(Turn to page 84, please) 
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Cold Extrusion from 


Cut Machining and Material Cost 4 


it 
J 


To Molloy Manufacturing Co., cold forming of automotive parts like this 
steering worm called for steel with unusual cold working qualities 
Uniformity and absence of surface defects were, of course, necessary 
. but closely controlled conditioning and annealing were absolutely 
vital. Copperweld, one of the electric furnace steel producers working ' 4 
on this problem, developed special processing methods that pro- Z 
duced a steel which met Molloy’s cold extruding and upsetting 
requirements. The production proof... parts like these, ' i 
cold extruded and upset from a 29/32” round to a finished p 
maximum diameter of 1.440’, with substantial savings in 


material and machining time. ’ j j 


. 

Investigate the wide range of Aristoloy A.I.S.1. 7 gz 

analyses for extrusion application. Then call or i 
write for assistance from a Copperweld ) 


Field Metal'rgist in selecting ¥ Zz 
. = . 
the best material for your job. 


Ad i 


ARISTOLOY 
STEELS 


COPPERWELD STEEL COMPANY « Aristoloy Steel Division 
Mahoning Avenue, Warren, Ohio « EXPORT: Copperwe/d Stee/ international Co., 225 Broadway, New York 7, N. Y. 
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News of the 
MACHINERY INDUSTRIES 





Motion Picture Depicts 
New Machine Economics 


Another media for graphically 
putting across the economic ad- 
vantages of machine tool modern- 
ization is in the form of a re- 
cently-premiered motion picture 
called “The Price of Eggs.” Its 
sponsor, Jones & Lamson Machine 
Co., is to be complimented both for 
initiating the idea and for the ex- 
cellence of the production. 

The theme is an economics story 
of the value of machine tool in- 
vestment. Don’t let the title foo! 
you it is a serious, factual. 
down-to-earth presentation. The 
“price of eggs” is used merely as 
an introductory correlation. There 
are no company commercials. 


COST OF PRODUCING 960 PARTS 
PER DAY 


9-Year-Old Machines (2) 536 
15-Year-Old Machines 424 
Total 960 $1,107.27 
New Machine 960 RRR 

Cost Saving /Day $219.27 


Cost Saving /Year $54,818.00 


PROFIT PICTURE—NEW MACHINE 


$1,020 
Cest per Piece 925 
Profit per Piece 095 


Contract Price 


960 

Profit per Day 91.20 
250 
$22,800 


2 


Profit per Year 


2-Year Profit $45,600 


By Charles A. Weinert 





Physically, the film is 16 mm size, 
is in color, and has a sound track. 
In the near future it will be made 
available to interested companies 
for private showing. 

Essentially, the 
type story is about a manufacturer 
who has an order for delivery of 
20,000 parts per month over two 
$1.02 each. 
if the parts 

15-year-old 


case-history- 


years, at His cost 
analyses show that 
are produced on the 
and 9-year-old machines in his 
shop, the costs per part are respec- 
tively $1.317 and $1.024. But with 
a new machine, the same part can 
be produced for $.925. 

Thus, the manufacturer is faced 
with the alternative of either (1 
losing the order (or money) be- 
cause his existing equipment can- 
not produce the part economically 
enough, or (2) investing in a new 
machine. 

Factors involved in the cost va- 
riations, as well as how the figures 
worked out, are indicated in the 
accompanying tables. The basic 
factor, of course, is that the new 
machine can produce parts at a 
considerably higher rate. 


Realistic Depreciation 
Urged in Public Press 


National Automatic Tool Co., 
Inc., recently took two full pages 
in the Wall Street Journal to urge 
a “realistic” national depreciation 
policy. 


COST OF PRODUCING ONE PART 


15-Year-Old Machines 


Stock $ 20 
Production Cost 517 
Machine Cost 000 


Cost per Piece $1.317 


Net Pieces /Day 116 


New Machine 

$ .80 $ 80 
.224 -062 
.000 .063* 


9-Year-Old Machines 


-024 $.925 


268 960 


*Ameortization of new machine based on $30,000 and two years, or $60.00 per working day 


960 pieces. 


Value of Machine Tool 
Modernization Is Impres- 


sively Presented In A new 
Motion Picture Which 
Gives the Facts and Fig- 
ures for a Cost-Study-Type 
Operation 


The statement said that if 
American industry wants to com- 
pete successfully, both here and 
abroad, “we must find a way to 
replace capital in full as it is con- 
sumed. The right way to do this 
is through a realistic depreciation 
policy.” 

Natco pointed out that “for tax 
purposes under present laws, we 
are only permitted to depreciate 
assets on the basis of original-cost 
dollars, without conversion to cur- 
rent dollars”’—but that due to in- 
flation “it takes two 1958 dollars 
to replace one 1939 dollar, one- 
and-a-half 1958 dollars to replace 
one 1946 dollar, etc.” 


This situation, the firm charged, 
led to national “under-statement 
? 


of depreciation” last year to the 
extent of about $6 billion. 


The company asked Americans 
to consider the matter seriously 
because “tomorrow’s profits are at 
stake, and with them our nation’s 
industrial health.” 


Around the Industry 

Louis F. Polk, vice president of 
Bendix Aviation Corp. and presi- 
dent of Sheffield Corp., a subsid- 
iary of Bendix, has received an 
honorary degree of doctor of sci- 
ence from Miami University. He 
was recently honored by Miami 
in recognition of his contributions 
in advancing the art of engineer- 
ing and meterology, according to 
Dr. John D. Millet, University 
president. 


Sidney Machine Tool Co. has ap- 
pointed Luther and Pedersen, Inc., 
with offices in Chicago, Indianap- 
olis and Milwaukee, a distributor 
for its lines of engine, toolroom, 
tracer - controlled and_ special! 
lathes. 
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Here’s the work-horse 


for many a carbonitriding job 


This furnace hos complete automatic cycle 
and quench contrel. 


This is the most widely-used carbonitriding furnace of all. Day in and 
day out production of tons and tons of work has proved this furnace’s 
ability to increase production quality and volume and reduce costs. It 
is a versatile furnace, too, not only for carbonitriding but for other uses, 
carburizing,annealing, carbon restoration and many hardening applications. 


This type of furnace is available for both manual and automatic 
operation. It can be equipped either with Lindberg’s efficient new 
vertical radiant tubes for fuel-firing or for electric heating with 
Lindberg’s revolutionary new CORRTHERM element. 


Versatile as this furnace is, we don’t claim it is the best solution to every 
carbonitriding problem. But, whatever your need may be, talk it 
over with Lindberg. Our engineers, as they have done in so many 
instances, will recommend a sound answer—design it, build it, even 
field-install it if you wish. Just get in touch with the Lindberg plant or 
the Lindberg Field Representative in your locality. Lindberg 
i Engineering Company, 2491, West Hubbard St., Chicago 12, Illinois. 
| r &: Los Angeles Plant: 11937S. Regentview Ave., at Downey, California. 
SSS 5 


( Liwaeerc 


heat for industry 
Ree 
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You are invited 
to consult our 
engineering staff 
about your fin- 
ishing problems. 


P.O. BOX 180, MAPLE ROAD EAST BIRMINGHAM. MICH 
Polishing, Buffing, Grinding, Filtering Equipment 


that automatically cuts your costs 


19-Mile Paint System 


(Continued from page 53) 


phatizing cabinet where the metal 


| is thoroughly cleaned of all dirt 


and oil. The body is given an 
alkali bath and thoroughly rinsed 
with warm water. Next, an acid 
solution is applied to lightly etch 
the steel surface. 

Now the metal is ready for the 
primer coat. The conveyor moves 
the body into the first spray booth, 
which is 75 ft long and 15 ft wide. 
There are three spray paint 
stations in this first booth. All are 


| equipped with Binks Model 19 

| spray guns. At the first station, 
| two spray painters, working from 
| opposite sides of the shell, apply 


the primer. 

The next pair of spray painters 
applies a neutral gray surfacer 
and guide coat to the body which 


| provides a good sanding surface in 
| further preparation for the enamel. 


The last two painters in the booth 
spray door jams, interiors and 
other difficult-to-reach spots with 
the neutral gray surfacer. 

For safety and health reasons, 
all spray booths in the plant are 
equipped with water wash systems 
to remove overspray. The air in 
the booths is constantly being ex- 
hausted through floor gratings. 
The overspray comes in contact 
with moving water beneath the 
grating and is washed to collecting 
pans for later removal. 

After the surfacer is applied, 
the shell moves into an oven where 
the primer surfacer is cured at 
350F for 27 minutes. From the 
oven the body is moved to an area 
known as the wet sand deck, for 
a wet sanding that prepares the 
surface for the first color applica- 
tion. The shells are now ready 
to go to the enamel booths, where 
the Binks circulating system pro- 
vides identical finishes at every 
spray station. 

M-E-L Div. uses 16 pumps to 
move the paint in the plant’s lines. 
These air-operated pumps are 
Binks Model 3-V-1 material han- 
dling pumps, each capable of 
delivering up to 10 gal of paint 


| per minute. In Ford’s Hazelwood 


operation, the pumps are usually 


| set to deliver four gallons per 


(Turn to page 77, please) 
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free 


INFORMATION 
SERVICE 


Use either of these postcards for Free Literature listed 
below, or for more information on New Production 
Equipment and New Products described in this issue. 


USE THIS POSTCARD 








FREE LITERATURE 








Cable Assembly Catalog 1 


Catalog CA-1, 24 pages, covers all 
types of mechanical 
tains complete specifications and de- 


tailed drawings and photographs cov- 


cables a nd con- 


ering a wide range of assemblies and 
for every type of industrial 
application, other than _ electrical. 
Bergen Wire Rope Co. 


fittings 


Plastic Products 2 
A complete line of plastic products 
made from Teflon, Raylon, and Kel-F 
in a 32-page catalog of- 
fered by Raybestos-Manhattan, Inc. 


is covered 


Carbide Slot Dies 3 

Bulletin eight pages, 
Oberg carbide slot 
practically any slot die to be 


258, stand- 


ardizes dies and 


enables 
in- 


Prices are 


a Mfg. Co. 


ordered from stock 


cluded. Obe 


Hobbing Machines 4 

A 12 
specifying the Cleveland line of single 
spindle and rotary hobbing machines 
has been prepared by the Cleveland 
Hobbing & Machine Corp. 


page catalog describing and 


Pilot Light Assemblies 5 


Condensed technical information on 
a line of pilot light assemblies and 
the appropriate lamp types housed 
therein is contained in Form L-161, 
16 pages. Dialight Corp. 


AC Power System 6 


Publication GET-2751, eight pages, 
is a technical report on the design and 
development of the Turbonator—an 
air turbine driven ac electrical power 
system for airborne applications. Gen- 
eral Electric Co. 


Control Valves 7 


Catalog 1553A50 covers Parker 
VDSP5 hydraulic directional 
control valves which have a nominal 
rating of 65 gpm. The series includes 
1, 2, and 3-spool models for heavy 
mobile equipment. Parker Hydraulics 
Div., Parker-Hannifin Corp. 


series 


Metal Working Catalog 8 


Completely indexed, Catalog VR-58, 
contains 88 pages which provide an 
explanation of grade recommenda- 
tions for machining all materials now 
in use by the metal working industry. 
A chart showing the user how to se- 
lect his own grades of carbide for new 
applications plus recommended cut- 
ting speeds is also included. Vascoloy- 
Ramet Corp. 


Standardized Exchangers 9? 


Bulletin 302.5K1 explains a highly 
flexible, fully standardized line of 
heat exchangers to handle any com- 
bination of liquids and gases. Ameri- 
can-Standard, Ross Heat Exchanger 
Div. 

(Please turn page) 


VOID After Sept. 1, 1958 
Circle code numbers below for Free Literature, New Plant Equipment, 


or New Product Information 


32 33 34 35 36 37 38 39 40 


52 53 54 55 56 


22 23 24 25 26 27 28 29 30 31 


21 








FIRST CLASS 
Permit No. 36 


New York, N. Y. 








57 58 59 60 


42 43 44 45 46 47 48 49 50 5I 


4| 


72 73 74 75 76 77 78 79 80 
92 93 94 95 96 97 98 99 100 


62 63 64 65 66 67 68 69 70 71 


6| 


82 83 84 85 86 87 88 89 90 9 


8] 


(Please Print) 


(No. & STREET) 


COMPANY OR BUSINESS 


ADDRESS 








BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 








POSTAGE WILL BE PAID BY 


AUTOMOTIVE INDUSTRIES 


P. O. Box 66, 
Village Station, 


New York 14, N. Y. 


Readers Service Dept. 





“deg e21A10g5 Suepoey 


“A'N ‘DL 4404 MON 


"UO1EDES SBOINIA 


‘99 X09 'O ‘d 


SAISLSNGNI JAILOWOLNV 


Ad GiVd 38 TIM JOV1SOd 








S04045 POEUN O44 B] PEYOHE # Avosseoey dways eboysog oN 


GQuUvo Aldaua SSAINISNG 








ON) 


(133u1S 2 


sszuagv 


SSINISNG YO ANVdNOD 


is 
19 


16 06 68 88 48 98 SB +8 £8 7 


00! 66 86 46 96 S6 v6 £6 2 


£9 729 


iS OS 6+ 8 Le % Sh wh Eb Zr 
1€ O€ 6Z BZ LZ 9 GZ He EZ UW 


14 OL 69 89 49 99 S9 9 


08 64 8L ZL 9L SL bL EL ZL 


09 6S 8S 4S 9S SS #S ES ZS 








‘AN "3204 MON 
9f “ON $iused 


SSVID iSuid 








1Z 


Ov 6€ BSE LE YE SE HE EE ZE 


UOI;DWUOJU] 4ONPOIg MeN JO 
*suowdinby 4uDjg MeN '21n4D19417] 9914 105 MOj2q SsoquiNU apo? 3/3415 


BS6L ‘L “#405 49HY GIOA 





Automatic Welding 10 


Folder DM-73 covers all types of 
semi-automatic weld- 
including power 
wire feed mechanisms, guns, 
heads and controls for submerged arc 
and inert-gas-shielded 
Hobart Brothers Co. 


automatic and 
ing equipment 
sources, 


arc welding. 


Grinder Controls 11 


Form 3R3342, four pages, describes 
RCA grinder controls for 
ID, OD and surface grinding. Radio 


automatic 


Corp. of America. 


Metal Powder Parts 12 


A new brochure outlining the pos- 
sibilities and requirements for com- 
pacted metal production can be ob- 
tained from Compacted Metals Corp 


Metal Sheet Feeder 13 


A six page folder describes and il- 
lustrates the 6000 lb capacity Dexter 
TF-6 automatic metal sheet feeder 
which will automatically feed sheets 
from 38 gage to 25 gage at speeds to 
85 per minute, and can be reloaded 
while running. The Dexter Co., Div. 
of Miechle-Goss-Dezter, Inc. 


Vise Catalog 14 


A 16 page vise catalog describes 
some of the manufacturing operations 
and features in the ma- 
chinists’ vise line. An illustrated page 
devoted to illustrations of various re- 
pair parts is included. The Desmond 
Stephan Mfg. Co. 


important 


USE THIS POSTCARD 


Mechanical Tubing 15 

Bulletin TB-365A, eight pages, ex- 
plains how the use of the right type 
of mechanical tubing 
will result in savings to the manufac- 
turer of machines, parts, apparatus 
and equipment where the properties 
of stainless steel are desired. The 
Babcock & Wilcox Co. 


stainless steel 





FREE LITERATURE—Continued- 


Flexible Couplings 16 


Bulletin 10100A, eight pages, has 
been revised to cover additions to the 
line of “Sure-Flex” couplings, which 
now include ten The revised 
tables include couplings with ductile- 
iron flanges and a special steel re- 
taining ring and specially balanced 
couplings. T. B. Wood’s Son Co. 


sizes. 


Stainless Steel 17 


The Stainless Steel Div. of Jones 
& Laughlin Steel Corp. has published 
a 20-page manual of information on 
stainless steel wire, its uses, mechani- 
cal properties and corrosion data. 


Press Room Equipment 18 


Catalog 85 illustrates and describes 
a line of automatic press room equip- 
ment. Items described include slide 
feeds, roll feeds, air-operated feeds, 
stock straighteners, stock reels and 
coil cradles. U. S. Tool Co., Ine. 


Hydraulic Cylinders 19 


A line of “‘interchangeable,’’ 
stressed tie rod, air and low pressure 
hydraulic cylinders, in 12 bore sizes 
from % to 14 in. is cataloged in 10 
page Bulletin 558. The Sheffer Corp. 


Production Facilities 20 


An eight page booklet describes the 
complete manufacturing services and 
facilities, extending from product de- 
sign engineering and development to 
the production of finished parts, com- 
ponents or products which are avail- 
able at the Dodge Products Div. of 
Dodge Steel Co. 


Filter Data 


A 132-page filter engineering and 
reference manual contains informa- 
tion on filters for aircraft, missiles, 
industrial and ground support equip- 
ment. Filters for lubricating oils, 
gasoline, jet fuels, hydraulic fluids, 
compressed air, gases, de-icing fluids, 
air conditioning systems, test stands 
and refueling installations are also 
described. Address request on com- 
pany letterhead to Bendix Filter Div., 
Bendix Aviation Corp., 484 W. 12 
Mile Road, Madison Heights, Michi- 
gan, 





19-Mile Paint System 


(Continued from page 7A) 


minute. They are designed to in- 
crease their speed automatically as 
the need for paint increases. 
After the shell has been through 
the wet treatment, it 
moves to the first enamel booth. 
A team of eight 
applies the enamel, working as in 
the first booth, from opposite sides. 


sanding 


spray painters 


Each of the spray stations in the 
booth is equipped with an outlet 
for each of the 16 colors used. 
Each color is controlled by a 
Binks fluid Paint is 
pumped at about 100 psi. It is re- 
duced to the spraying 
means of the fluid 
Spray) 


regulator. 


desired 
pressure by 
regulators located at the 
stations. 

After the first enamel coat is 
applied, the shell moves on to 
another oven for 27 minutes of 
heat treatment at 270F. Then it 
moves on to the third and last 
booth 


receives the Tu-Tone or 


where it 


Flo-Tone 


production-line 


application. 
Following a final baking, the 
bodies go to the trim lines to have 
weatherstripping, 
fabrics, win 


windshields, 
hardware, interior 
dows, instrument panel, hand brake 
and other items installed. 

A fourth booth in the plant is 
used only for touch-up work called 
for by inspection. There is also a 
car conditioning line where last 
minute touch-up work is done after 
the car is completely assembled. 


Automotive Plastics 


(Continued from page 63) 


variety of end products, it will be 
produced for direct or stretch-lami- 
nating applications in the automo- 
tive as well as other fields. 

Other sat- 
urated polyesters with lower molec- 


: ; 
Polyurethane Resins 


ular weights and differing compo- 
sitions are entering the rapidly 
growing field of polyurethane res- 
ins. The polyesters are used in 
conjunction with diisocyanate com- 
pounds to form foams, elastomers, 
and coatings. Current uses of poly- 
urethane foam were described in 
March 1 AUTOMOTIVE INDUSTRIES 
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Silicones 

From a chemical viewpoint, sili- 
cones are semi-inorganic polymers 
with good resistance to the effects 
of heat, oxidation, and weathering. 
In addition, they are water repel- 
lent, chemically stable, and have 
excellent electrical properties. The 
following physical forms of. sill- 
cones are used in the plastics in- 
lami- 


dustry: adhesives; additives; 


nating resins; molding compounds; 
anti-seize-agents; protective coat- 
ing for vehicles; release agents; 
and electrical insulation. 

Silicones in one form or anothei 
are used by: vehicle and accessory 
manufacturers; producers of mate- 
rials for automobiles and accesso- 
ries; maintenance and repair shops; 
and car owners themselves. Damp- 


shock-absorbent devices 


ing and 
are obvious uses for silicone fluids, 
while silicone-base paints are used 
on automobile engine manifolds, ex- 
haust pipes, etc. 

Silicone additives are used in 
compounded motor oils and anti- 
freeze to prevent foaming and in 
the manufacture of foamable mate- 
rials; they are also used to improve 
the mar resistance of paints. As 
manufacturing aids, silicones are 
used in release, damping, sealing, 
and other applications. 

A thorough general discussion of 
automotive uses of silicones was 
contained in an article by Paul A. 
Goodwin, Silicone Products Dept., 
General Electric Co., in the August 
1, 1957, issue of AUTOMOTIVE IN- 
DUSTRIES. 


Ureas 
One of the early plastics, urea- 
formaldehyde resins are widely 
used as adhesives and in surface 
coatings. Their early applications 
in automotive finishes were men- 
tioned previously. The resins may 
be compounded with cellulose filler 
with or without pigmentation to 
form the urea-formaldehyde mold 
ing compounds. Most familiar au- 
tomotive applications are knobs or 
buttons for radios and other equip- 
ment. One car manufacturer is 
considering a urea ring for a nylon 
] 


dome light lens. 


Part II of this two-part article, 
scheduled to appear in an early issue 
of AUTOMOTIVE INDUSTRIES, will be 
ons of 


devoted to automotive appl cat 


thermoplastics. 


SOUTHERN S 
PALLETIZED 
SCREWS 

CUT YOUR COSTS! 


Southern’s advanced design palletized bulk 
system is based on proven engineering prin- 
ciples that individually or combined can save 
time, production and storage, regardless of 
zhe size of your operation 


1. A wire-bound telescopic-type 9x9x6'/2” 
corrugated container of heavy-duty 275* 
test, provides industry-accepted units for 
handling throughout your plant including 
your production line, where top of carton 
can “double” as individual bulk contain- 
er. Adoption of Southern’s famous EZ 
to C @ label provides error-proof fastener 
identification 


. AF NO EXTRA COST TO YOU South- 
ern’s new bulk cartons are prepared for 
shipment on sturdy 30” x 30” two-way 
entry pallets, each with four layers of 
nine cartons each, steel strapped for 
handling ease and security 


Investigate the MULTIPLE ADVANTAGES 
of this new completely cost-free system that 
lets Southern fasteners put a new light on 
your production and profit picture. 


Phone or write for specific data about how 
Southern’s Screws bulk system can be quick- 
ly put to work in your operation. 


Wood Screws « Machine Screws & Nuts 
Hanger Bolts + Tapping Screws »« Wood 
Drive Screws + Carriage Bolts 


Warehouses: 


New York Chicago - Dallas Los Angeles 


COMPANY 


monte camoiime 


SscREW 


Stareswrce 





PRODUCTION Wa 
and PLANT if 
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Modular Electrostatic Spray Painting System Adjustable Drill Head 
5 Ayre adjustable multi-spindle drill 
heads are built to accommodate 


In this electrostatic from 2 to 10 spindles in sizes of 7, 


spraying system, paint p 10%, 12% and 15% in. Bolt circle 
leaves an automatic up to 23 in. in diameter allow most 
prea oe mv any hole pattern to be drilled o1 

gun an receives a 

negative electrical ped within a given circle. 

charge. The metal ob- Spindle arms can be removed and 
ject being painted is replaced quickly, using two locking 
electrically grounded ; , 

Because of this posi- 

tive-negative condition 

the product acts as a 

magnet for the paint 

This system is applica- 

ble to the painting of 

metallic products that 

con be handled on 

overhead conveyors or 

base mounted convey- 

orized spindles. The 

equipment is housed 

in modular self-con- 

tained packages. With- 

in each pockage are 

fluid and air pressure 

controls with regulator 

volves and necessary 

hoses. The system oper- 

otes on 100,000 v af § 

ma maximum. (Binks 


Mfg. Co.) 
Circle 30 on postcard 
for more data 
Zagor adjustable multi-spindle drill head 
set screws. The head, which can be 
used on any standard drill press, is 





made as a complete unit, with no 
auxiliary equipment needed. Zagar, 


Upset-Forging Machine Produces 60 Parts Per Minute o 


Cirele 32 on posteard for more data 


Barrel Finishing Machine 


‘per Supersheen Model EB-3032 bar- 

rel finishing machine has a 30 in. 
diameter by 32 in. long barrel for 
high volume finishing of small parts 
as well as fast action on large cast- 
ings and forgings. Total barrel ca- 
pacity of 13.8 cu-ft or 1000 lb can 
be divided into two compartments if 
desired. 

The barrel is driven by a 1% hp 
motor through a helical gear speed 
reducer which gives 97 per cent ef- 

‘ ficiency under full load. A variable 
This Model XN automatic forging machine produces up to % in. diameter square speed control allows adjustment of 


or hex head bolts with a length to 24 in. | ot te of j i 
se oe goths: o rate of 60 bolts per minute. barrel rotation speed from 10 to 30 


A finished upset forging is produced every revolution of the forger. (The Hill Acme 
Co.) rpm. ALMCO, Queen Products, Inc. 


Cirele 31 on posteard for more data Circle 33 on postcard for more data 
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Stud Driving Machine 

[x2 for precision stud driving 

in zinc, aluminum, plastic and 
cast iron, the Model STD-0 light duty 
stud and insert driving machine, 
drives Tap-Lok inserts within 0.005 
in. of the desired depth. It may be 
equipped with a GEM-17 dial index- 
ing table or is available as a head on 
a completely automated assembly line. 
Top operational speed is 1200 studs 
per hour. Spindle feed is pneumatic 
and uses plant air supply. Power is 
provided by a single 1 hp, three 
phase, 60 cycle reversing motor. Gray 
Equipment Co. 


Circle 34 om postcard for more data 


Mist Coolant System 


5 beg Spraymist unit is available as 
a separate package for mounting 
on all existing grinders, or as an op- 
tional extra on new models. The 
system directs a jet of coo] mist at 
the point grinding contact. 
Requiring only a standard connec- 


Black Diamond mist coolant system 


tion to shop air supply, the system 
includes the unit, extension tube, jet 
and dual hose. A single unit can 
feed other remote jets for use on 
other grinders or shop equipment 
nearby. Black Diamond Saw & Ma- 
chine Works. 


Circle 35 on postcard for more data 


Spline Rolling Process 
yeas developed tooling for Roto- 


Flo cold-rolling machines per- 
mits inexpensive production of splines 
or serrations on tubing, ranging from 
% to about 2 in. OD. 

The process uses an axially fed 
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McKay "2DNC McKaymotic Drill” can handle workpieces & ft wide by 16 ft long 


Numerically Controlled Drilling Machine 


A TWO - DIMENSION, point - to - point, 
4 


controlled drilling 
machine, the “2DNC McKaymatic 
Drill,” is capable of handling work- 
pieces 8 ft wide by 16 ft long. 
Designed to eliminate templates and 
layout time, the machine uses a gan- 
try type drill carriage to conserve 
floor space and a three-unit drill head 
which permits the selection of three 


numerically 


different sizes of drills or counter 
boring tools. 

The equipment is capable of drill- 
ing holes in 5/16 in. thick aluminum 
on 1 in. centers at the rate of one hole 
every five seconds and will position to 
an accuracy of 0.005 in. in 200 in. of 
travel. Repeatability is held to within 
+0.001 in. McKay Machine Co. 


Circle 36 on postcard for more data 





blank and a new-type cylindrical 
forming rack. Any desired length 
splines can be formed on solid-shaft 
parts as well as tubular parts. Splines 
and serrations up to 12 in. long can 


New Michigan fooling for cold-rolling 


be cold rolled with this process. Thin- 
walled tubular parts having as little 
as 0.075 in. from the root of the 


tooth to the ID of the tube can be 
splined or serrated on Rorto-Flo ma- 
chines since required pressures are 
relatively low. Michigan Tool Co. 


Circle 37 om postcard for more data 


Tangent Bending Machines 


| agrewsmeger tangent bending ma- 
chines designed specifically to 
meet the need for inexpensive, rapid, 
light-duty metal forming equipment 
are being offered by The Taylor-Win- 
field Corp. The benders are useful 
on products requiring radius or 
square bends in sheet metal, extruded 
or tubular sections and are available 
in single-wing, duplex and quadruplex 
models. 


Circle 38 on postcard for more data 





ROLE OF BONDING IN CONSTRUCTION OF F-27 


Continued 


press. The contour of the face of 
the bonding fixture is an average 
mean contour of the inboard, out- 
board, top and bottom of the center 
wing contours. The slight contour 
variations are corrected by an ar- 
rangement of girth bands and 
screw clamps on the final assembly 
jig. The press must produce a mini- 
mum of 150 psi constant pressure 
over the entire platen area and 
maintain this pressure for the dura- 
tion of the curing cycle. 

Thermocouples are placed against 
the glue lines, secured with mask- 
ing tape and are attached from the 
workpiece to an automatic con- 
troller which controls heat input 
into the tool, thereby maintaining 
a pre-set bonding temperature. 

The pressure plate is lowered into 
the female member of the tool using 
removable eyebolts for handling. 
After checking to see that all for- 
eign objects and eyebolts are re- 
moved from the tool, pressure is 
applied. 

A vacuum system holds the skin 
of the assembly against the con- 
toured surface of the tool. No al- 
lowance for gas evacuation is neces- 
sary as the bonding pressures are 
higher than those generated by the 
gases created within the bond. 

Work is cooled under pressure by 
a series of tubes located under the 
contour plate. After the bond has 
cured for 30 minutes at a tempera- 
ture of 325 F, power to the heater 
is shut off and cold water is pumped 
into the coolant lines until the as- 
sembly temperature has cooled to 
200 F. Air is then circulated 
through the coolant lines to remove 
any remaining water. Pressure is 
relaxed and the part withdrawn 
from the press for subsequent test- 
ing, clean-up and inspection opera- 
tions. 


Structural Shapes 


In order to achieve structural 
improvement, prolonged fatigue life 
and to reduce weight, structural 
shapes, wherever possible, are made 
up of numerous bonded sections. 
For example, the wing spar cap of 
the F-27 is constructed in this way 


80 


from page 56 


rather than by conventional milling 
of an extruded section. 

The spar assembly is placed in a 
Fairchild designed, 40 ft long, 
pneumatic powered hydraulic press 
capable of producing a constant 
pressure of 300 psi (Fig. 4). The 
press is heated by 440 v electric 
heaters. The bottom platen is the 
actuating ram and is divided into 
four sections, each of which may be 
operated individually or as a com- 
bined unit. Thermocouple wires, at- 
tached to the part, indicate tem- 
peratures of the part throughout 
the bonding cycle. Temperature ad- 
justments are made from central 
control console. 

After the spar caps are removed 
from the press, excess material is 
removed from the edges by milling 
and pilot holes are drilled with an 
automatic index drill machine of 
Fairchild design. 


Sandwich Structures 


Sandwich construction is used 
extensively in the F-27. Areas of 
application for this type of bonding 
include floor panels, interior bulk- 
heads, and the leading edges of the 
wing, stabilizer and fin. 

The adhesive used on all leading 
edge assemblies is Bondmaster M6- 
11 with the M-602 primer. Core 
material is 4% in. cell by 0.001 foil 
thickness; the skins are 0.016 in. 

After the inside and 
skins are rolled to contour, joggled 
skins in the de-icer boot manifold 
area are hydro-formed. The honey- 
comb core is rolled to contour on 
Farnham rolls. Then, the skin, core, 
splice plates, etc., are fitted, in se- 
quence, from the outside into the 
female type bonding fixture. The 
male punch is then located, the 
vacuum blanket and clamping ring 
are fitted in place, and maximum 
vacuum applied. This operation is 
performed to properly fit all detail 
parts and form the offset in the 
core over the manifold area. Fol- 
lowing satisfactory pre-fitting and 
nesting, the clamping ring and 
blanket are removed and the trim 
templates applied. 


outside 


After proper trim is accom- 
plished, all parts are removed from 
the fixture and processed for bond- 
ing. Adhesive is applied and the 
parts are reassembled into the fix- 
ture in the previous sequence. The 
close out extrusions are added to 
the assembly last in sequence and 
held in place by thumb screws at- 
taching through pre-drilled 
(Fig. 5). 


holes 


Pressure pads, vacuum blanket, 
clamping ring, etc., are relocated 
into the assembly. The entire as- 
sembly, at this point, is placed in 
an oven and heated under vacuum 
until the cure is complete. The fin- 
ished part is removed from the fix- 
ture, ends are trimmed, cleaned up 
and then inspection operations are 
performed. 

Leading edges constructed in this 
manner exhibit nearly 400 per cent 
over design load requirements when 
static tested. 

The integrated bonding facility, 
when completed will house the en- 
tire bonding operation now 
performed in the main 


being 
factory 
area. 

All operations will be sequenced 
in the new building so that at a 
later date, should conditions war- 
rant, the entire production may be 
conveyorized. Operations within 
this facility will include the storage 
of parts by assembly family groups, 
pre-fit, process deoxidize and ano- 
dize, adhesive application and “lay- 
up” operations. 

These functions will be accom- 
plished in a specially constructed 
22,000 sq-ft dust-free, temperature 
controlled room. The final curing, 
by either vacuum press, autoclave 
or hydraulic bonding press, plus 
routing, clean up and inspection by 
X-ray methods will also be per- 
formed in this building. Adhesive 
materials will be mixed, tested and 
controlled under laboratory condi- 
tions by the Fairchild Quality Con- 
trol Department. 
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Safety Interlock For Dual Manual Controlled Machines 


The Cypak static safety interlock, 
designed for machines with dual man- 
ual control, contains no moving parts, 
and is highly compact and tamper- 
proof. For any dual-controlled ma- 
chine to be energized, the magnetic 
interlock requires that both palm but- 
tons or other control switches be 
closed simultaneously. If either but- 
ton is released, the machine is stopped 
and cannot be restarted until both 


buttons have been released momen- 
tarily and then depressed anew. 
Approximate dimensions of the in- 
Input 
power requirements are 117 v at 60 


terlock are 5 by 6 by 3 in. 
cycles and output power is 250 milli- 
half-wave dc. All 
critical components are potted and 
West ngho (se 


amperes at 6.5 v, 


sealed in a steel case. 
Electric Corp. 


Circle 50 on postcard for more data 





Oil Cooled Clutch 


An oil cooled clutch that will in- 
crease clutch life and eliminate many 
maintenance problems has been de- 
veloped for use in large capacity lift 
trucks in heavy duty applications. A 
constant stream of oil is directed to 
the center of the friction disk of the 
clutch mechanism. This oil, which 
serves both as a lubricating and cool- 
ing element, is carried outward to 
the perimeter of the disk by centrifu- 
gal force through diagonal grooves 
that criss-cross the clutch face. 

During “inching” operations the 
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clutch lining rides on a thin film of 
oil. As the oil returns to the main 
hydraulic tank, it is filtered, thus 
filtering the entire hydraulic system. 
Hyster Co. 


Cirele 51 on postcard for more data 


Industrial Fasteners 
Dart type Speed Clips are designed 
for securing metal molding strips to 
various products. Fabricated from 
spring steel, the fasteners are easily 
snapped into panel holes by hand. 


Their spring legs will hold them in 
position ready to receive the molding 
strips at any convenient assembly 
point thereafter. Tinnerman Prod- 
icts, Inc. 


Circle 52 on postcard for more data 


Packaged Drives 
Ultraflex Packaged Drives, a line 


of adjustable speed dc packaged 


drives, utilize light, compact static 
power components to replace the con- 
ventional motor generator set. 

The drives are available in two 
forms, the Ultraflex E, a 1 to 40 hp 
electronic adjustable speed drive and 
the Ultrafiex M, a 1 to 200 hp mag- 
netic amplifier adjustable speed drive. 
Cutler-Hammer Inc. 


Circle 53 on postcard for more data 


Aircraft Vacuum Pump 


Designated Model 033612, this air- 
craft vacuum pump requires no lubri- 
cation and discharges absolutely oil- 
free air. It is applicable to all light 
aircraft equipped with vacuum instru- 
mentation. 

The pump is an engine driven, four 
displacement 


vane rotary, positive 


type. Rated capacity is 4.5 cu-ft of 
free air per minute at 1500 rpm with 
4 in. Hg suction and 1 in. Hg pres- 
sure. Higher suctions and pressure 
deliveries can be obtained. Maximum 
recommended operating speed is 4500 
rpm. Pesco Products Div., 
Warner Corp. 


Borg- 


Circle 54 on postcard for more data 





AGMA Meeting 


Continued from page 51) 
two-gear train, when the only er- 
ror present is a geometrical error 
in the driving gear and the gears 
behave as rigid bodies.” 

The effects of eccentricity, lat- 
profile tooth 
thickness variation, and pitch er- 


eral runout, error, 
ror were considered in the study. 
The mathematical equations listed 
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represented conservative first ap- 
proximations due to the simplify- 
ing assumptions made. 


Geometric Errors 
In summary, the speaker said 
that of the geometric errors, the 
predominant error is eccentricity. 
And that to increase the precision 
of spur-gear trains, it is necessary 
to essentially eliminate eccentricity 
both in the gear and in the mount- 
ing. The errors for 14% 
20-deg pressure-angle gears were 
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Detroit Office: 1302 Cadillac Tower, Detroit, Mich. 


shown as being slightly lower; but 
the speaker indicated it was not 
clear whether this is significant. 
Dynamic error and others arising 
under field conditions, he stated, 
provide a lower limit beyond which 
it does not pay to refine the tooth 
manufacture, and these conditions 
are likely to be the most adverse 
when the requirement for accuracy 
is greatest. 
The author 
bring gear performance to a higher 
level would require: 
(1) Reduction of 
tolerance from 0.001-in. per inch 
pitch diam, to about 0.0001-in. per 
inch pitch diam; 
(2) Close specification of lateral 


concluded that to 


eccentricity 


runout (perhaps 0.001-in. per inch 
pd 

3) Use of hobs and larger num- 
ber of flutes; and 

1) Specification and control of 
permissible slope error in profile 
test 


Gear Education Program 

Another paper was presented by 
Paul J. Leeser, assistant purchas- 
ing agent, G&L and Hypro Div., 
Giddings and Lewis Machine Tool 
Co. He outlined “An In-Plant Gear 
Education Program” which had 
been initiated by his company a 
number of years ago. It is one of 
several courses organized to train 
employes in specialized fields for 
which institutional training is not 
available. Courses are conducted in 
machine tool operation, computer 
techniques, and gear mathematics, 
among others. The end result has 
been very gratifying, the speaker 
indicated, in saying that “by help- 
ing ourselves .. . Giddings & Lewis 
has no shortage of gear men.” 

A stimulating talk was presented 
by Edward Walther, Management 
Development Associates, on the 
subject of “Overcoming Six Prin- 
cipal Personal Barriers to Effective 
Management Action.” He discussed 
and explained in detail the impor- 
tance of (1) adequate knowledge, 

factual perception, (3) use of 
clear language, (4) concentration, 
(5) avoiding disturbing factors, 
and (6) careful listening when ar- 
riving at and making management 
decisions. He also advocated that 
the top executive center his efforts 
on the most important phases of a 
problem, since while they 
represent only a _ relatively 


given 
may 
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small percentage of the whole prob 
lem, the decision on them will ef 
f 


fect a much greater percentage ot 
the overall results. 


Election of Officers 
New officers elected at the meet- 
President—E. F. Bor- 


isch, executive vice-president, Mil- 


ing were: 
waukee Gear Co.; vice-president, 
Gear Products Div. John L. 
Buehler, president, Indiana Gear 
Works, Inc.; vice-president, T ech- 
nical Div. Folke Richardz, con- 
sulting specialist, gearing prod- 
ucts, Westinghouse Electric Corp.; 
and treasurer—J. F. Murray, pres- 
ident, Winsmith, Inc. 

Elected to the board of directors 
were: G. H. Acker, president, The 
Cleveland Worm & Gear Co.; R. B. 
Holmes, general manager, Phila 
delphia plant, Link-Belt Co.; G. P. 
Maurer, assistant chief engineer, 
The Falk Corp.; F. D. Weatherholt, 
manager, gearing division, West- 
inghouse Electric Corp.; and J. H. 
Robins, president, The American 
Pulley Co 

Darle W. Dudley, section head 
of the development section of the 
Gear Engineering Div., General 
Electric Co., received the AGMA 
“Edward P. Connell Award” for 
1958. The citation on Mr. Dudley's 
award read, “In recognition of his 
many and valuable contributions to 
the work of AGMA, of his service 
to the gear industry, and as an 
authoritative author 
literature.” 


of gearing 


Utility of 
Cutting Tools 
Expanded 


-o 
, 


Continued from page 53) 
tween 20 and 30 microinch. Cutting 
is done at 1000 sfpm, with feed 
rate of 0.0025 in., depth of cut be- 
ing 0.005-0.010 in. The number of 
pieces per cutting edge is 40. 

It is of interest that both ceramic 
and conventional carbide tools were 
tried for the finishing operation 
without much success. For example, 
ceramic tools had a life of about 12 
pieces per edge; while carbide tools 
held up for only six pieces per edge. 
Thus the life of the Newmet (high- 
speed carbide grade) is over three 
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times that of ceramic, and almost 
seven times that of conventional 
carbide grades. 

The experimental work leading 
to the adoption of the tool materi- 
als described here proved that the 
speeds and feeds mentioned above 
apparently are the optimum and 
gave the best tool life for both the 
ceramic and Newmet materials. 

According to the 
chanic, the most interesting con- 


master me 


clusions resulting from this study 
are that the ceramic tool is per 
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forming better than a carbide on 
an interrupted plunge cut, while 
the Newmet material has outper- 
formed the ceramic in obtaining a 
fine finish on the hardened hub. 
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MICROLOY 


GROUND FLAT TOOL STEEL 
is ready to process 
without further grinding 


e@ Guaranteed free from decarburi- 
Zation 


@ Oil hardening, non-deforming type 
AISI No. 01 


@ Wide hardening range from 1425 
to 1500 


@ Ground to a surface finish of 25 
micro inches 


@ Complete range of 18 and 36 
lengths available from stock 


See Your Capewell Distributor 


THE CAPEWELL MFG. CO. 
HARTFORD 2, CONN. 


Preventive 
Maintenance 


(Continued from page 65) 


fire-resistant fluid. He also men- 
tioned that with their PM pro- 
gram in operation they have 
found no justification for using 
premium oils. 

As is customary at Vickers con- 
ferences, the major part of the 
proceedings was devoted to a dis- 
cussion of a prepared agenda. 
Generally speaking the agenda 
covered problems and questions 
incident to components and cir- 
cuitry. Subjects on the program 
included: fluid motors; ware- 
fluids; electro-hydraulic 
controls; valves; fitting and tub- 


houses; 


ing; circuits and systems; seals 
and packings; strainers and fil- 
ters. 

In discussing warehouse facili- 
ties, Vickers brought out that 
with the introduction of a new 
warehouse in the Detroit area, the 
company now has five warehouses 
set up to serve all regions of the 
country. These carry a complete 
stock of active parts for immedi- 
ate delivery. 

A discussion of hydraulic fluids 
is inescapable in a meeting of this 
kind. It was revealing to learn 
that despite the emphasis upon 
fire-resistant fluids, in terms of 
usage it represents only about five 
per cent of the total consumption 
of fluids. 

The subject of valves evoked a 
spirited exchange of questions 
and answers. Many of the appli- 
cations engineers as well as users 
evidently want more information 
as to pressure drop and other 
characteristics of valves. It was 
disclosed that oil-immersed sole- 
noi@s now are available for all 
Vickers solenoid-operated valves 
and that kits are ready for inter- 
changing with current air-cooled 
solenoids on Vickers valves. It 
was pointed out that the oil-cooled 
solenoid has longer life and will 
require less down time. 

Fittings and tubing present a 
problem in all hydraulic circuits. 
The JIC group is currently wres- 
tling with a recommendation for 
the type of fittings to be standard- 
ized for future use. 


METALS 


Continued from page 70) 


ing its economic war may cut the 
aluminum price even further. 
Paradoxically the aluminum pro- 
ducers are increasing production 
at some points in the country while 
cutting back at others. Ormet 
Corp. in its debut as a domestic 
primary producer has brought in 
its first potline and at full capacity 
later this year will add 180,000 tons 
annually to the country’s produc- 
tion. New output is offset to some 
extent by revised production sched- 
ules elsewhere by the other pro- 


ducers. 


Higher Tariff Urged 


It could therefore be expected 
that more is heard of increasing 
tariff protection for the domestic 
aluminum industry. The present 
tariff of 1.3 cents a pound is sched- 
uled to be reduced to 1.2 cents on 
July 1. An Aleoa executive calls 
for adequate protection against 
subsidized or state-owned foreign 
producers and as much as 4 cents 
a pound has been named. At the 
present time imported aluminum is 
reported being offered here as low 
as 21.5 cents per pound. 

However, a tariff increase on 
aluminum could well have serious 
political impacts. Canada un- 
doubtedly would bitterly oppose 
such action and having just escaped 
from placing higher tariffs on lead 
and zinc through the Seaton plan, 
it appears unlikely the Administra- 
tion would listen sympathetically 
to a plea for a higher aluminum 
tariff. While the USSR does not 
have the most favored nation ar- 
rangement with U. S. and so can 
be made to pay higher duties than 
other countries, yet any duty in- 
crease that did not include Canada 
woud probably have little effect. 
Finally, a tariff increase would 
meet violent opposition from fabri- 
cators and extruders in this coun- 
try. 


Copper Climbs 


Copper stole the show among 
non-ferrous metals in June and 
(Turn to page 87, please) 
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(ON OUR WASHINGTON WIRE) 


Prospects of full congressional 
approval of Eisenhower Adminis- 
tration reciprocal trade program 
are brighter with House passage 
of the measure bv a 317-to-98 
vote. As approved. the bill would 
permit a five-vear extension of 
the reciprocal trade program. It 
would empower the President to 
reduce tariffs as much as 25 per 
cent. 


Swifter switch to a fully atomic 
powered Navy is heralded by the 
cancellation of nine warship proj- 
ects. Navy expects to save nearly 
$500 million and the money will 
be spent for atom-driven surface 
and submarine vessels coming 
up for construction. 


Super-secret Central Intelli- 
gence Agencv. a huge collector 
of foreign scientific journals and 
papers, mav let down its cloak a 
little. CIA has promised Con- 
gress to turn over its files to any 
new Government clearing house 
that may be created for transla- 
tion and dissemination to indus- 
try and research groups. CIA 
only translates about 2 per cent 
of what its agents collect. 


j . 
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Hopes for an early end to the 
Federal freight excise tax bur- 
dening shippers and carriers are 
well-founded. The Senate is es- 
pecially receptive to pleas for a 
tax law amendment that would 
scrap the 3 per cent levy on 
freight movements. 


The Administration's budget is 
getting fer out of balance. The 
deficit for this fiscal year (ending 
on June 30) is going to be around 
$3 billion. But the deficit for the 
new fiscal year (starting July) is 
going to be a sobering $11 bil- 
lion-plus. Never before in time of 
peace has there been such a 
large deficit 


; 
t ¥ 


What this means is that any 
meaningful tax cuts are now 
postponed indefinitely. We may 
see a new tax law this year pro- 
viding some relief for smaller 
firms, and possibly some relief on 


the 10 ver cent automobile ex- 
cise tax. but any worthwhile re- 
ductions for incorporated busi- 
ness and for individuals has 
been pushed out of sight by the 
deteriorating condition of the 
budget. 


More than 25 million cars in use 
in the U. S. are five years old or 
older. Average age is just under 
six years. 

« 


The average age of cars when 
they are scrapped is just under 


121% years, and the average 
amount traveled is 110.000 miles. 
In 1925, the average motor vehi- 
cle lifetime was 61/2 years and 
average lifetime mileage was only 
25.750. 

o 

The average age of trucks in 
use today is about 6.7 years, but 
1l wer cent are pre-war models 

e 

The versatile station wagon 
captured about 14 per cent of the 
domestic passenger car market in 
1957, compared with a mere 2.8 
per cent 10 years ago. 

* 

The U. S. automotive industry 
produced 69,100,000 motor vehi- 
cles during the period 1947 
through 1957. Included were 56.- 
900,000 passenger cars and 12.- 
200,000 trucks and buses. 

2 


Since the beginning of the cen- 
tury, the U. S. has produced more 
than 160 million motor vehicles. 
of which more than 67 million are 
still in use. 
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METALS 


(Continued from page 84) 


climbed to the front in speculative 


markets. Dealings on the New 
York Commodity Exchange broke 
all records since the war and cop- 
per shares led the N. Y. Stock Ex- 
change in activity. 

Action was sparked by the un- 
expected proposal of Secretary 
Seaton, which apparently had Ad- 
ministration approval, for the Gov- 
ernment to stockpile 150,000 tons 
of copper over a year and to pay up 
to 27% cents a pound for it. The 
new plan would replace an earlier 
proposal to prop copper prices by 
paying a subsidy to domestic pro- 
ducers. 

The effect was immediate here 
and abroad. Prices on the London 
Metal Exchange advanced 1! 
cents overnight to the equivalent 
of 2634 cents a pound for wirebars 
delivered in U. S. Custom smelters 
pushed their price quickly to 26 


cents. Scrap prices climbed to 


above 20 cents with scrap in short 
supply. This is equivalent to about 
25% cents for refined metal 90 
days hence. Only the primary pro- 
ducers stood firm at their long 
established 25 cent price. 


Lead Price Cut 

If anything, the lead industry 
appears to be in worse shape than 
zinc. Demand is quite low for 
metal and lead stocks of smelters 
and refiners are up sharply, now 
about double that of a year ago. 
The Government gave its last order 
in June for lead for the old stock- 
pile as funds are exhausted. 

As it was possible to ship the 
metal profitably from London to 
this market when the spread was 
2% cents per lb, the price was 
reduced early in June by a half 
cent to 11 cents by the leading 
smelters to put themselves in a 
more competitive position. How- 
ever, the reduction failed to gen- 
erate much consumer buying. Lead 
now sells only a half a cent more 
than zinc, a condition not seen 
since 1953. At 11 cents lead is 
selling at its lowest price in eight 
years. 
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need for replacing Air Filter 


Whether you design, operate or maintain gasoline or diesel- 
powered engines—automotive or otherwise—you will be in- 
terested in a new, inexpensive way to detect the need for paper 


air-filter replacements. 


This new product, the Fulton Sylphon No. 28 Vacuum 
Switch “‘senses’”’ the air from the air cleaner, reports any 
undue increase in manifold vacuum to a warning light or 
horn. In a truck, for example, the warning would be flashed 


to a light on the dash. 


The switch is usually located in the manifold from the air 
cleaner. Its use eliminates the need for air-filter inspections, 
avoids premature discard of usable filter elements, prevents 
excessive fuel consumption and smoking exhaust. 


Ne. 28 Vacuum Switch (shown ' size). 
Switch is especially designed to resist severe 
vibration and is enclosed for protection from 
corrosion, dirt, and moisture 

ALSO AVAILABLE IN KIT FORM— 
Although often supplied os original equip- 
ment, the No. 28 Switch is available individu- 
ally or as o kit for feet owners or individual 
operators. Kit includes the Switch, o rugged 
warning light for panel mounting, ond 
complete installation instructions. 


WRITE FOR BULLETIN NR104 





TYPICAL APPLICATIONS 


PILOT LIGHT 
+OR HORN 


VACUUM SWITCH 


AIR CLEANER 
a Ne 
INTAKE “ + ENGINE 
MANIFOLD 
NORMALLY ASPIRATED DIESEL ENGINE 


PILOT LIGHT 
VACUUM SWITCH rOR HORN 


AIR CLEANER 
~.S of EXHAUST TURBO. CHARGER 
OR SUPERCHARGER 


* ENGINE 
TURBO-CHARGED DIESEL ENGINE 


PILOT LIGHT 


ACUUM SWITCH 
VACUUM SWITC OR HORN 


AIR CLEANER 
te 
+ CARBURETOR 
INTAKE - 
MANIFOLD 


NORMALLY ASPIRATED GASOLINE, 
BUTANE OR8 NATURAL GAS ENGINE 


+ ENGINE 


@ 
% KobertshawFult CONTROLS COMPANY 


FULTON SYLPHON DIVISION - Knoxville 1, Tenn. 











ENGINE COOLING RADIATORS 


HEATERS 


OIL COOLERS 


THE GeO MANUFACTURING CO. 
142 WINCHESTER AVENUE 


NEW HAVEN CONNECTICUT 





STAMPINGS 


Produced economically in our modern 


plant for: 


AUTOMOTIVE, INDUSTRIAL EQUIPMENT, 
AIRCRAFT, AGRICULTURAL INDUSTRIES 
AND OTHERS; will boost your output at 


material savings. 


Our production, engineering and tool-room 
facilities are geared to the volume usage of 


your industry. 


Send us your inquiries 


LANSING STAMPING COMPANY 


1157 So. Penn. Ave. 
Lansing 4, Michigan 


ESTABLISHED 1914 








DESI RS 


ULTIMA 
TESTS, ETC 


INSPECTION 


LABORATORY 


TESTING Torque Testing 


FIXTURE 


ae A universal fixture with 1000 
R SPRIF uses. Holds driver in accurate 
alignment; in instrument bear- 
ings. Provides rapid engage- 
ment with test sample...torque 
is applied and measured with 
Sturtevant Torque Wrench. 
Model TTF'4 Capacity 0-200 in. Ibs. 
Model TTF'2 Capacity 0-150 ft. Ibs. 


Write for Bulletin TF 


PRODUCTION 
QUALITY 
CONTROL 


a 





ASSEMBLY OF 


TION 

avin ee we he 

FASTENERS IN | RYE 
> aie ADDISON [QUALITY] ILLINOIS 











AUTOMOTIVE 
INDUSTRIES 


is read by general executives. 
production men, engineers, pur- 
chasing agents and others whose 
o.k. means orders for those 
who sell to the World’s Largest 


Manufacturing Industry. 


® 
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‘ZOLLNER PISTONS 


Are 


ENGINEERING COOPERATION 
THAT DEVELOPS 
FINER ENGINES 





ZOLLNER CORPORATION 





Why bore this out... 





when you can get the 


hole ready-made ? 





Save money on hollow parts by switching from 
bar stock to TIMKEN” seamless steel tubing 


Check these savings you get when 
you make hollow parts with Timken’ 
seamless steel tubing instead of bar 
stock: 


1. NO HOLE TO DRILL— it’s already 


there. 


. ELIMINATION OF COSTLY BORING 
OPERATION frees part of your 
screw machines for other jobs— 
adds machining capacity without 
adding machines. 


TIMKE 


3. MORE PARTS PER TON OF STEEL 
because there’s less metal to hog 
out. 

And with Timken seamless steel 
tubing you get better quality fin- 
ished products. The piercing oper- 
ation by which Timken seamless 
steel tubing is made gives the tub- 
ing its fine forged quality. A solid 
round is forged over a mandrel, 
thoroughly working the metal in- 
side and out. Accurate temperature 
and piercing speed control combine 


Fine 


to produce uniform, fine forged 
quality. And we maintain this qual- 
ity from tube to tube, heat to heat, 
order to order. 

Timken Company engineers are 
always ready to study your prob- 
lems, recommend the most eco- 
nomical tube size for your hollow 
parts job—a size guaranteed to clean 
up to your dimensions. The Timken 
Roller Bearing Company, Steel and 
Tube Division, Canton 6, Ohio. 
Cable address: ““TIMROSCO”. 


“STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 





